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A. B. BAKAP 

O „6y<f)epHbix ceoficTBax" ceMHH Jiynmia 

C 3 pHcyHKaMH 
(IlojiyqeHo 10/11 1935) 

HacTonmee ncc/ieAOBaHHe HMejio uejibio paccMOTpeTb oahh H3 Tex 
cnocoSoB, c noMombio Koropbix b npopacTaioiunx ceMeHax peryjinpyeTCH 
BejiHHHHa BHyTpHK.aeTOHHoft KOHueHTpauHH BOAOpoAHbix hohob b npouecce 
npopacTaHHH. H3BecTHO, hto MHorne sjieMeHTbi 3Toro npouecca (Ha6yxa- 
Hne ceMeHH, pa6oia (jpepMeHTOB b HeM) TecHo CBH3aHbi c aKTyanbHoft 
peaKuneft cpeAU. B to >Ke BpeMH HeH3BecTH0 Hnnero onpejiejieHHoro 
o MexaHH3Me peryjinuHH P H b KjieTKax npopacTaioiuero ceMeHH, xoth 
caMO cynxecTBOBaHHe pa3HOo6pa3Hbix 6y(J)epHbix chctcm BHyTpH ceMeHH 
jierno ^onycTHTb, ecJiH npHHHTb bo BHHMaHHe npncyTCTBHe b HeM pa3- 
JIHHHblX aM({)O^HTOB (6e.7lKH, aMHHOKHCjIOTbl), KHC/IOT, COJieid H OCHO- 
BaHHH. 

npejlCTaB^H^OCb HHTepeCHbIM 6jIHHCe paccMOTpeTb CBOHCTBa H MexaHH3M 
AeHCTBHH OAHOH H3 T3KHX peryJIHpyiOIUHX CHCTeM. Od'beKTOM HCCJie^O- 

B 3 HHH 6 bi^H BbiSpaHbi ceMeHa Lupinas angustifalius. onbiTOB 6 pa;iHCb 

CeMeHa C nOHHHCeHHOH BCXO)KeCTbK), paBHOH npH 6 jIH 3 HTeJIbHO 15%. ripH 
HaSyxanHH b AecTHJijinpoBaHHOH Bo^e sth ceMeHa nocreneHno BbiAe;iHJiH 
Hapyncy qacrb 3 aKjnoqeHHbix b hhx BemecTB, o6pa3yn bo BHeuiHeft cpQAe 
pacTBop, o 6 ^a,ziaK)Hi.Hft onpejiejieHHbiMH 6y4>epHbiMH CBOHCTBaMH. 3tot 
pacTBop h 6yny b AajibHeHmeM Ha3biBaTb *BbiTH>KKOH H3 ceMHH jiynHHa“. 
IlpejlCTaBJIHJIOCb OHeHb y^o 6 HbIM H3yHHTb CBOHCTBa TBKOH BblTH>KKH, HT 06 bI 
cjiejiaTb 3aK^K>qeHHe o HeKOTopbix bo3mo>khocthx, KOTopbie HMeioTCH 
b ceMeHax jyia peryjinpoBaHHH BeJiHHHHbi peaKUHH BHyTpH hx kjictok. 
npn ynoTpe6jieHHH ceMHH c HopMa^bHoft Bcxo>KecTbio TaioKe Ha6;noAa./iocb 
Bbijie^eHHe HeKOTopbix BemecTB bo BHeuiHHH pacTBop h onpejiejieHHoe 
CMemeHHe P H cpejibi, ho Bee 3th hbjichhh 6hjih HacTOJibKO oc;ia 6 ./ieHbi, 
hto KaKoe-^H6o HCc^e,ziOBaHHe cbohctb Tanoft bbithhckh e^ea j\h motjio 6bi 

6bITb HHTepeCHbIM. 

MeTOAHKa no^yneHHH bhtsdkkh bo Bcex onbiTax 3aK;noqajiacb b cjie- 
AyionieM. 160 ceMHH .nynHHa HaOyxa^H b 100 cm 3 AecTHjinnpoBaHHOH boah 
b TeneHne 15 qacoB b 3aKpbiTbix nauiKax Koxa npn TeMriepaType 18— 
19° C. floc^e 3Toro ceMeHa H3BjieKa^iHCb H3 qameK nHHueTOM, h hchakoctb 
ynoTpeS^H^acb ajih onbiTOB. CooTHomeHHe KOJinqecTBa ceMHH h p-oau 
obijio Bbi6paHO aHanorHHHbiM c noAoSHbiM nee cooTHomeHHeM b onbiTax 
FIpHHrcreHMa [Pringsheim, 1930 (1)], H3yqaBuiHM HaOyxaHne ceMHH 
nynHHa. CpoK HadyxaHHH 6bi;i yeTaHOBJieH paBHbiM 15 qac. H3 Tex coo6pa- 
HceHHH, hto k 3T0My BpeMeHH, BO-nepBbix, ycTaHaB.iHBa^acb nocTOflHHan 
BeAHHHHa P H paCTBOpa H, BO-BTOpblX, AOBOJIbHO HHTeHCHBH3H HCeJITaH 

1 * 
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A. B. BAKAP 


OKpacKa h pe3K0 ropbKHii BKyc hchakocth cBHjxeTejibCTBOBajin 06 omyTH- 
mom KOJiM^ecTBe BbiAejiHBiiiHxcfl M3 ceMHH BemecTB. 

FIpeABapHTeJibHbiMH onbiTaMH 6bi;io KOHCTaTHpoBaHo, hto b npouecce 
Ha6yxaHHH ceMeHa ,/iynHHa nocTeneHHO CMemaioT peanuHio BHeumero 
paCTBOpa ,30 HCKOTOpOH yCTOHHHBOH BeJIHHHHbl. Pe3yJIbTaTbI 9THX OnbITOB 

CBe^eHbi b Ta63. 1. OnpejxejieHHH P H npoBOAHJiHCb Ko^opHMeTpHqecKH 
c noMombio HHjXHKaTopoB MHxasjmca. B Hy^Hbix cjiynanx AOCTiuuiHpoBaH- 
Han boab noAme;iaHHBa./iacb pacTBopoM KOH. 


TABJ1HUA 1 

4U ceMHH jiynHHa + 25 cm 3 AecTHjiAHpoBaHHOH boam 


BpeMH Ha6yxaHHH 
ceMHH b BOAe b qac. 

npoueHT BOAbi nocAe HadyxaHHH ceMHH | 

i 

2 

3 

0 

5,7 

7,7 

6,5 

2 

6,2 

7,1 

6,5 

7 

6,3 

6,5 

— 

15 

6,5 

— 

6,5 


3ac^y}KMBaeT BHHMaHHH tot 4>aKT, hto CMemeHHe P H BHeuiHero 
pacTBopa Ha6jnoAaeTCM KaK b cji ynae khcjioh, TaK h b cjiy^ae iueJiOHHOH 
hcxoahoh peaKUMM, BCjieACTBHe nero 9 to HBJieHHe He MoaceT 6biTb oe^HCHeHo 

BblAeJieHHeM KHCJlblX HJIH OCHOBHbIX BemecTB H3 CeMeHM BO BHeiHHHDK) 
cpejxy, HO BbITH)KKy npHXOAHTCH paCCM3TpHBaTb KaK HeKOTOpyiO 6y4)epHyiO 
CHCTeMy. JXjw H3yneHHH cbohctb 9toh CHCTeMbi 6bij\o npoBejxeHO noTeH- 
HHOMeTpHHeCKOe THTpOBaHHe BbITH}KKH 0,01 n paCTBOpaMH HC1 H KOH. 
THTpoBaHHe npoBOAHjiocb b XHHrHApoHHO-xHHrHApoHHOH uenn, SJieKTpO* 
ABHHCyui,aH CHJia KOTOpOH H3MepHJiaCb nOTeHUHOMeTpOM MHC30BHTUepa. 
O^ieKTpoAOM cpaBHeHHH cjiyyKHji CTaHAapTHbin pacTBop Befi6ejiH (P H = 2,04). 
Pa6oTa noTeHuwoMeTpa h ajieKTpoAOB 6bi;ia npeABapHTe;ibHO TiuaTejibHO 
npoKOHTpoJiHpoBaHa M3MepeHHeM pa3HOCTM noTeHHHajiOB 2 CTaHAapr- 
Hbix pacTBOpOB (pacTBOp Ben6e;iH h CTaHAapTHbin aueTaT MHxaa^nca) m 
THT pOBaHHeM AOCTH^^HpOBaHHOM BOABI KHCJIOTOH C napaAJie./IbHbIM BblHHC- 
jieHneM xoAa THTpOBaHHH. Bo Bcex cjiynanx ouiHOxa He npeBbiuiajia 
0,05P h . 

Bonpoc O B03M0HCH0CTH npHMeHHTb MeTOA XHHTHApOHHOrO SJieKTpOAa 
H.7IH THTpOBaHHH HCCJieAVCMOH BbITHHCKH 6bIJI peUieH nOJIO)KHTeJIbHO Ha OCHO- 
b3hhh o6cTOHTe;ibHbix onbiTOB floMOHTOBHHa (2), noKa3aBinero npn- 
MeHHMOCTb XHHrHApOHHOrO MeTOAa A^IH THTpOBaHHH pa3H006pa3HbIX paCTH- 
Te^bHblX COKOB, a TaKH<e Ha OCHOB3HHH MajIOH BeJIHqHHbl paCXOHCAOHHH 
MencAy napajuie;ibHbiMH onpeAe./ieHHHMH P H (cpeAHee pacxo^KAeHne okojio 
0,05P h ) h 6ojibuiOH ycTOHHHBOCTH noTeHUHajia Aa)Ke nepe3 3HanHTe;ib- 
Hbie npoMencyTKH BpeMeHH (15—20 mhh.). Pa3yMeeTCH, npn THTpOBaHHH 

meJIOHbK) npHXOAHJIOCb CHHTaTbCH C OKHCJieHHeM THApOXHHOHa B lUeJlOHHOH 

cpeAe (cp. MHCJiOBHTuep, 3), BC/ieACTBHe nero H3MeHeHHH Bejincb 

AO P H = 9,00. 

Pe3y*3bTaTbi THTpOBaHHH BbiTHHcex khcjiotoh h iueJioHBio npeACTaBJieHbi 
rpa(J>HnecKH Ha pnc. 1 h 2. Ha o6ohx pncyHKax KpHBbie 2, 4 , 6 h 15 
H3o6pa}KaK)T xoa THTpOBaHHH BbiTH>KeK, no./iyqeHHbix Ha6yxaHHeM ce¬ 
MHH b BOAe b TeneHHe 2, 4, 6 h 15 nacoB, b to BpeMH KaK KpHBan 
H 2 0 npeACTaBJineT xoa THTpOBaHHH AecTHJuinpoBaHHOH boabi. npHBeACH- 
Hbie KpHBbie OTneTJiHBo bbihbjihiot 6y4>epHyio cnocofiHOCTb ncc^eAyeMbix 
BbITHHCeK KaK nO OTHOHieHHK) K KHCJIOTe, TaK H no OTHOUieHHIO K meJIOHH. 
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Cnjia 6 y 4 >epHoro Aeft- 

CTBHH BbITH)KKH 6 blCTpO 

y6biBaeT c yMeHbiueHHeM 
cpoKa HafiyxaHHH ceMHH 
b BOAe, o^eBHAHo BCjiejx- 
CTBHe nOHHmeHHH KOH- 
ueHTpauHH BeiuecTB, 
npnjxaiomux b bi t h m k e 
6y4>epHyio cnoco6HOCTb. 

JXnn 03HaK0MJieHHH c 
KaMeCTBeHHbIM COCTaBOM 
BbITHmKH, nOJiyqeHHOH B 
pe3y*nb?aTe Ha6yxaHHH 
ceMHH jiyiTHHa b BO^e b 
T eneHHe 15 nac., 6m;io 

npoH3BeAeHO HCCjieAO- 
BaHHe BbITH)KKH Ha CO- 
AepncaHHe b Hen 6e;iKOB, 
aMHHOKHCJIOT h ajina- 
JIOHAOB. Rjin OTKpbITHH 
6eJIKOB npHMeHfl.THCb 
cjieAyioui.He uBeTHbie 



^Af 3 0,0/ n 


peaKHHH*. bnypeTOBan, 


Phc. 1. 


KcaHTonpoTenHOBaa, 

TpHnTO({)aHOBaH, MHJijioHOBa h peaKHHH AAaMKeBHHa. Pe3y;ibTaTbi nonTH 
Bcex onpeAejieHHfl yKa3a;iH Ha OTcyTCTBue 6e;nca b BbiTHmice. HcKJHoneHHeM 
HBHJiacb peaKUHH Mn^uiOHa, Bbi3BaBinaH noHBJieHHe OKpameHHoro ocaAKa, 
xapaKTepHoro rj ih Ha/iHHHH 6 ej\Ka b paCTBope. KHnnneHHe bhthhckh He 
a BbI3bIBaJIO B Heft HHK3KHX H3MeHeHHH. 


H 



cm 3 0, 0/ n HOH 


OnpeAejieHne aMHHHoro a 30 Ta b 
B biTHACKe H 3 ceMHH jiynHHa, npoBe- 
AeHHoe MeTOAOM „ 4 >opMajibHoro th- 
TpoBaHH h“ 3 epeHceHa (Sorensen), 
yKa 3 a;io Ha npncyTCTBHe b Heft aMH- 
HOKHCJIOT B KOJIHHeCTBe 182 MZ N 
Ha jihtp pacTBopa. TaK KaK pe 3 yjib- 
TaTbl 6 oJIbUIHHCTBa npHBe^eHHblX Bbl- 
me peaKunft Ha 6 e;ioK 6 bi;m OTpnua- 
TeJIbHbl, TO nO/lO)KHTe^bHblft 3 (j)(J)eKT 
peaKUHH Mwji^oHa c./ieAyeT 06'bHCHHTB 
HajiHHHeM b paCTBope apoManmecKoft 
aMWHOKHCJiOTbi, coAepmameft (fenojib- 
Hyio rpynny b 6 en 30 JibH 0 M Kojibue. 
OrcyTCTBHe me 6 e^Ka b HccJieAyeMoft 
BOAHOft BbiTHmKe ne Momer Ka 3 aTbcn 
CTpaHHbIM, eCJIH BCnOMHHTb, HTO 
OCHC BH3H Macca OejIKOB JiynHHOBblX 
ceMHH npeACTaB^eHa AByMH rviobyjiH- 
H 3 MH — KOHT/IIOTHHOM-a H KOHrjIIOTH- 

hom-| 3 , cyMMa KOTopbix no O c 6 o p- 
Hy (Osborne, 1910, 4, 5) cocTaBJinex 
81,3°/o Bcero 6 e;iKa jiynHHOBoro ce- 
m e hh, TorAa Kan Ha a;ib 6 yMHHbi npH- 
xoahtch jiHHib 1 , 2 % ot o 6 m,ero ko- 


Phc. 2. 


jinnecTBa 6e^iKa. 
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Onpe^e^eHHe ajiKajionjxoB b BbiTnxtKe H3 cgmhh ;iynHHa 6bij\o npo- 
Be^eHO c noMombio 3 peaKu,Hft: peaKTHBOM Byxap^a (pacTBop ho oa 
b KJ), pacTBopoM TaHHHHa h peaKTHBOM Meftepa (HgCl s +KJ). Bee 3 pe- 
bkuhh ynasajiH Ha npHcyTCTBoe a;iKa./i0HA0B b HCCjie/iyeMOH BbiT5DKKe> 

HajiHHne aMHHHoro a30Ta b BbiTH>KKe H3 ceMHH Jiynona AonycKaeT 
B03M0>KH0CTb 06TbHCHeHHH 6y4>epHOH Cn 0 C 06 H 0 CTH BbITHHCKH 3M(J)OTepHbIMH 
CBOHCTBaMH npHCyTCTByK)1H,HX B Heft aMHHOKHCJIOT. KaK H3BeCTH0, 3MHH0- 
KHCVIOTbl He MOryT 6bITb OTTHTpOBaHbl B B0J3.H0M paCTBOpe HH KHCJIOTOft, 
hh m,ejiOHbio, TaK KaK KpaftHe Majiue Be,flHqHHbi ochobhhx h khcjiothmx 

KOHCT3HT AHCCOOHaUHH 3MHH0KHC./I0T OgyCJIOBJIHBaiOT BbICOKHe 3HaqeHHH 
KOHCT3HT THApO;iH3a TeX CO.aeft, KOTOpbie o6pa3yK)TCH npH THTpOBaHHH 
aMHHOKHCJIOT UieJIOqbK) HJIH KHCJIOTOft.' O^HaKO CTeneHb THApOJIH3a B03 

HHKaiOLueft cojih BbipancaeTCH odbiqHO ^iHixib ^ecHTbiMH npoueHTa ot ee 
KOHueHTpauHH, Ec^ejxcTBHe qero TJiaBHan Macca npndaBjiHeMoft Knc./iOTbi 
hjih mejioqH 0Ka3biBaeTCH HeftTpa^H30BaHH0ft, t. e. paciBop o6Hapy}KH- 
BaeT 3aMeTHoe 6y(J)epHoe AeftcTBHe. Ho TaK KaK HeftTpa;iH3auHH aM(J)o;iHTa 
ne coBepmaeTCH nojiHOCTbio h P H hchakocth H3MeHneTCH npH THTpOBaHHH 

AOBOJIbHO CHJIbHO, TO MOMeHT KOHOa THTpOBaHHH He COnpOBO>KAaeTCH 
saMeTHbiM cKanKOM 3HaqeHHft P H , BCJiejxcTBHe qero HeftTpa./iH3au.HOHHaH 
KpHBan HAeT njiaBHO, xoth h AOROJibHo KpyTO. JJanHbie puc. 1 h 2 
nOKa 3 bIBaiOT, qTO KpHBbie THTpOBaHHH HCCJieAyeMblX BblTHHteK HMeiOT 
xapaKTep, BnojiHe OTBeqaioui,Hft yKa3aHHbiM ocodeHHocTHM HeftTpa;iH3a- 
UHOHHblX KpHBbIX 3MHHOKHCJIOT. OjXHaKO 6y(j)epHaH CnOCOSHOCTb BbITHHCKH 
H3 ceMHH jiynHHa He MO>KeT dbiTb oe;iHKOM od^HCHeHa HajiHqneM b Heft 
aMHHOKHCJIOTbl no C^ejXyiOLUHM C 006 pa}KeHHHM. 

Ecjih npeAiiojiaraTb, qyo BbiTHHtKa coa^P^t aMHHOKHc;iOTy, hbjihh> 
myKDCH npHqHHOft 6y$epHblX CBOftCTB BbITH>KKH, TO npH THTpOBaHHH 
mejioqbio HJIH KHCJIOTOft KHCJI0TH3H H JIH OCHOBHaH rpymia 9TOft aMHHO- 
KHCJIOTbl 6yAGT 06pa30BbIBaTb C npH6aBJieHHbIM peaKTHBOM COJIb. B OOOHX 
cjiyqanx o6oj.ee KOJinqecTBO o6pa30BaBuieftcH cojih b Ka>Kjxbift momcht 
THT pOBaHHH aojokho tohho cooTBeTCTBOBaTb KOJinqecTBy npH6aB./ieHHoft 
mejioqH hjih KHCJioTbi. PlpH 3 tom qacTb o6pa3yiomeftCH cojih rojxpojiH- 
3opyeTCH h cMemaeT oopeAejieHHbiM o6pa30M peaKooio pacTBopa. Ec/ih 
6y(J)epHoe AeftcTBHe bhth^kkh o6yc;iOBJieHo TOJibKO HaJiHqneM aMHHO- 
KHCJIOTbl, TO B Ka>K^blft MOMeHT THTpOBaHHH peaKOHH BbITHHCKH Onpe^e- 
JIH2TCH KOHO.eHTpaU.Heft THAp0.1H3HpOBaHHOft qaCTH COJIH aMHHOKHCJIOTbl 
c npudaB/ieoHOft KHejioToft hjih ui,ejioqbK). OnpeAeJiMB KO^nqecTBO rpaMM- 
sKBHBajieHTOB HC1 hjih KOH, noTpe6Hoe ajm co3AaHHH peaKOHH, HaS^io- 
jxaeMoft b KaacAbift OTAe./ibHbift MOMeHT THTpOBaHHH, no^yqHM Be^iHqoHy, 
COOTBeTCTByiOOJ,yiO KOHO.eHTpaU.HH THApOJIH3HpOBaHHOft qaeTH COJIH B £aH- 
Hbift MOMeHT. A TaK KaK o6uxan KOHueHTpauHH o6pa3yK)uj.eftCH cojih 
B Ka>KOblft MOMeHT COOTBeTCTByeT KOJIHqeCTBy rp3MM-3KBHBaJieHTOB npn- 
SaB^ieHHOft KHCJIOTbl HJIH UI.e^OqH, TO, B3HB npOueHTHOe OTHOLUeHHe KOJIH- 
qeCTBa peaKTHBa, noTpedHoro co3abhhh Ha6,iK)AaeMoft peaj<u.H h, 

k o6uoeMy Ko*nHqecTBy peaKTHBa, npndaBJieHHOMy b AaHHbift momcht, 
nojiyqHM CTeneHb roApoJiH3a co.jh, o6pa30BaHHoft aMHHOKHc^iOToft c npo- 
6aBjineMbiM peaKTHBOM. ripo stom ajik 6ojibuieft toohocth bo Bee pac- 
qeTbi cJieAOBajio 6bi BBecTH nonpaBKy Ha HcxoAHyio peaKu,Hto bhthhckh 
(okojio P H —6,5). OouaKo BejiHOHHa noAo6Hoft nonpaBKH 0Ka3a;iacb Ha- 
CTOJibKo MaJioft, qTO BHeceHue ee coBepujeHHO He CKa3biBaeTCH Ha pe3yjib- 
TaTax Bbiqoc^eHHft. 

H3BecTH0 [M a ft e a a, S. Mayeda, 1928 (6)], hto CTeneHb rHApo^H3a 

COJIH, 06pa30BaHH0ft CJia6oft KHCJIOTOa H CHJIbHbIM OCHOBaHHeM HJIH Hao6o- 
poT, HBjineTCH Be^nqHHoft, xapaKTepHOft a^ih oaHHOft cojih h neaaBHCH- 
uieft ot ee KOHoeHTpaonu. 
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Tan KaK no Mepe THTpoBaHHH bbithhckh khcjiotoh hjiu me^ionbio 
H3MeHqeTCH AHIHb KOHUeHTpalJHH BOBHHKaiOIUeH COJIH, TO CTtneHb ee 
rn^pOJiH3a aojimchh SbiTb nocraHHHOH no BceMy xoAy THTpoBaHHH. FIpH- 
BO^HMbie HH^e Ta6^nubi 2 h 3 coAepxcaT BejinnHHH CTeneHn rn^po^H3a, 
BbnncjieHHbie yKa3aHHbiM Bbirne cnocoGoM juin cojiefi, o6pa3yiomHxcH 
npn THTpoBaHHK bmthhckh pacTBopoM khcjiotm h me-rconn. Bo Bcex onbl- 
Tax RJIU THTpOBaHHH 6pa^OCb '{'OHHO 20 CM B BbITHXCKH. 

TAEJIHUA 2 TAEJIHUA 3 


npn6aB- 

jieHO 

0 01 n 
HC1 

CM 3 

Ph 

pac- 

TBopa 

npou. OT 06- 
mero kojih- 
qecTBa npn- 
6 aBa. HC1, 
Ha 

coe^HHeHHe 

C aMfjDOJIHTOM 

kk s 
£«© « a 
0^0 

S cfl O) C 

0 n a 
c s £ ca 
a; t? 2 

<5 as*S 


npHdaB- 

jieHO 

0,01 n 
KOH 

CM 6 

P 

r H 

pac- 

TBopa 

npou. OT 06 
mero kojih- 
necTBa npH- 
6 aBJi. KOH, 
nomejuHHH 
Ha coeflHHeH. 

C aM(j)OaHTOM 

>=t 8 

£ VO* W E 

o o o 
ja w « a, 
sc to a) e 
(U n a 

E S g CQ 
V ^ 2 
o ^ s 
CJ (X <n t=s 

5 

5,47 

99,8 

0,2 


5 

7,50 

99,9 

0,1 

10 

4,77 

99,5 

0,5 


10 

8,13 

99,9 

0,1 

15 

4,27 

98,7 

1,3 


15 

8,47 

99,9 

0,1 

20 

3,88 

97,4 

2,6 


20 

8,73 

99,9 

0,1 

25 

3,51 

94,4 

5,6 






30 

3,21 

89,7 

10,3 






50 

2,66 

69,2 

30,8 







IlpHBeAeHHbie n,H({)pbi noK33biBaK)T, hto ecjin npn THTpoBaHHH iuejionbio 
BbiTn^KKa n Be^eT ce6n KaK pacTBop aM(J)o;iHTa (cTeneHb rHApo;iH3a 
nocTOflHHa), to npn THTpoBaHHH khc/iotoh ynce HeB03M0)KH0 oSHapyntHTb 
Tex nee 3aKOHHOCTefi. BjiaroAapn 3TOMy 6y(J)epHbie CBOHCTBa buthhckh 
H e MoryT 6biTb o6 , bHCHeHbi TOJibKo aM(J)OTepHbiMH cbohctb3mh coAepnca- 
meHCH B HeH aMHHOKHCJIOTbl. 

Tenepb nonbiTaeMCH npoaHa;iH3HpOBaTb 6y4>epHyio cnoco6HOCTb Bbi- 
thhckh H3 ceMHH JiynHHa, hcxoa^ H3 npeAnojiOHteHHH, hto HCC^ieAyeMan 
BbITHHCKa COAep)KHT HCTHHHyiO 6y({)epHyK) CMeCb KHCJIOTHOTO HJIH OCHOB- 
hoto xapaKTepa. Kan H3BecTHo, 6ycJ)epHbie CMecH, KpoMe coxpaHeHHH 
nocTOHHCTBa P H npn npn6aB^eHHH khcjioth h mejionn, xapaKTepH3yioTCH 
TaKHce npe3BbmaHHO He3HanHTe*nbHbiM cMemeHHeM CBoen peaKUHH npn 
pa36aBjieHHH hx pacTBopoB boaoh. OnbiTbi noKa3a;iH, hto BUTH)KKa H3 
ceMHH jiynHHa TaKHte o6;iaAaeT noAodHbiMH CBOHCTBaMH. B TaO^nue 4 co- 
nocTaBJieHbi 3HaneHHH P H b pa3JiHHHOH cTeneHH pa36aB^eHHbix pacTBO- 
pOB HeKOTopbix 6y(})epHbix cMeceft h bhthhckh H3 ceMHH jiynHHa. JJaHHbie 
o BejiHHHHax P H 6y(j)epHbix cMecen npn pa3JiHHHOM pa36aB^eHHH 33HM- 
CTBOBaHbi y Ko^bTro(J)(J)a IKolthoff, 1928 (7)]. 


TAEJIHUA 4 

pa 36 aBJieHHH buthikkh h 3 ccmbh jiynnHa npHMeHflaacb aecTHjuiHpoBaHHaH BO,aa 

c P H = 6,73 


P H 

Pa36aBaeHne 

i 

! 

AiieiaTHan 

cMecb 

E> h cjrra Ji a t cj)T a ji aT- 

HaH CMecb no 
KjiapKy 

#oc(j)aTHaH 
CMecb no 
Kjiapny 

BbITH)KKa H3 ceMHH 
jiynHHa 

Hepa36aBJieHHan 

4,61 

5,21 

6,99 

6,51 

10 pa3 

4,68 

5,40 

7,17 

6,67 

40 b 

4,70 

— 

_ 

— 

50 b 

— 

5,48 

7,20 

6,71 

100 « 

— 

— 

— 

6,73 
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H3 ochobhoto ypaBHeHHH, onpe^ejiHiomero BeAHHHHy KOHueHTpauHH 
BOAopo^Hbix hohob aah 6y(J)epHbix CMeceft (cp. K o ji b tt o ({> ({>, 7), c;ie- 
jxyeT, mto CMecH c;ia6bix khcjiot c hx co^hmh CMemaioT cboio peanunio 
npn pa36aB.jieHHH b mejiouHyio CTopoHy, Torjxa KaK CMecH c;ia6bix ocho- 
BaHHH h hx co-zieft npnodpeTaiOT npH pa36aB;ieHHH 6o;iee KHC./iyio peaK¬ 
UHio. JJaHHbie Ta6;iHubi 4 no3BOAHioT uyMaTb, hto 6y(J)epHaH cncTeMa 
BbIT5DKKH H3 CeMHH JiynHHa AOJIlKHa 6bITb OTHeCeHa K'THny KHCAOTHblX 
6y4>epHbix CMeceft. 

j^aAbHeftmne onbiTbi noKa 3 a;iH, hto Mencuy 6 y 4 >epHbiM uencTBHeM 
Hcc^euyeMOH bhthhckh h coAepacaHneM b Heft a^KajionuoB HMeeTCH onpe- 
uejieHHan CBH 3 b. Ta6 ji. 5 HjuiiocTpHpyeT 33bhchmoctb CMemeHHH P H 
BOAbi npn HaSyxaHHH b Heft ceMHH JiynHHa ot KOAHqecTBa nocTynHBiHHX 
b Hee ajiKajiOHAOB, onpeuejineMoro HHTeHCHBHOCTbio peaKunn Byxap a a. 

TABJ1HUA 5 


P H BOAbI = 5,6 


BpeMH Ha6y- 

X3HH5I CeMHH 

B BOAe 

P H Bbl- 
Tfl)KKH 

Pe3yjibTaTbi AeiicTBHfl peaKTHBa 

B y x a p a a 

0 

10 MHH. 

20 . 

5,6 

5,9 

5,9 

OKpacKa Bo^bi }KejnaH 
( OcaAKa HeT, ho >KHAKOCTb HMeei 

| KpacHOBaTbiw oneHOK, He Ha6jno- 
{ ^aeMblH B KOHTpOJlbHOH nOpUHH. 

40 „ 

5,9 

OT^eTJIHBblH KpaCHO-KOpHqHeBblH 
oca,aoK 

50 „ 

6,0 

TyCTOH KpaCHO-KOpHqHeBblH OCa^OK 


Ecjih npeAno^araTb, hto a^Ka^OHAti bxoaht b cocTaB 6y(J)epHoft 
CHCTeMbi Hcc/ieAyeMoft bmtjdkkh, to yAajieHHe hx H3 pacTBopa aoa)kho 
6buio 6bi cyiuecTBeHHO H3MeHHTb 6y4>epHbie CBoftcTBa noc;ieAHero. OAHaKo 
npaKTHHecKH yAajieHHe ajiKa^iOHAOB CBH3aHO c BBeueHHeM b pacTBop 
HeKOToporo H36biTKa ocancAaioiuero peaKTHBa, cnoco6Horo Mon<eT 6biTb 
caMOCTOHTejibHo b Toft hjih HHoft Mepe H3MeHHTb CBoftcTBa H3yqaeMoro 
pacTBopa. npH 9TOM HeB03M0HCH0 yqeCTb H3MeHeHHft, npOHCXOAHIUHX 
B BbITHHCKe, TaK KaK HH XHMHHeCKHft COCTaB MHOTHX OCaAHTe^eft, HH 

xapaKTep hx coeAHHeHHH c ajiKajioHAaMH He BbincHeHbi c AOCTaTOHHoft 
onpeneAeHHOCTbio. Bee ace a nonbiTajica nocTpoHTb KpHBbie noTeHuno- 
MeTpHuecKoro THTpoBaHHH BbiTHHCKH nocjie ocTopo)KHoro (bo H 36 eacaHHe 
H36uTKa peaKTHBa) oca>KAeHHa b Heft ajiKajioHAOB pacTBopoM TaHHHHa h 
peaKTHBOM Meftepa. 3th KpHBbie H 3 o 6 pa>KeHbi Ha pnc. 3. Ohh no 3 BOJiaiOT 
KOHCTaTnpoBaTb JiHuib onpeAeAeHHoe H3MeHeHHe 6 y(j)epHbix cbohctb 
BbiTH)KKH nocjie oca)KAeHHa b Heft aJiKaJioHAOB. 

Tan KaK ajiKaJioHAbi He hbjihiotch aMcjiojiHTaMH, to CBH3b 6v4>epHbix 

CBOftCTB BbITHHCKH C HX npHCyTCTBHeM MOHCeT 6bITb 06T>HCHeHa TOJIbKO 
AonyiueHneM, hto ohh bxoaht b cocTaB 6y4>epHoft CMecn, HaxoAHiueftca 
B BbITH)KKe. ripH 3T0M B paCTBOpe MOHCeT npHCyTCTBOBaTb HJIH CMeCb 

CBo6oAHoro ocHOBaHHa ajiKajioHAac ero coAbio hjih cMecb cojih a;iKa;iOHAa 
h KaKoft-HH 6 yAb khcjiotm c Toft nee KHCi/iOToft, HaxoAHiueftcH B CBO0OAHOM 
coctohhhh. BTopoe npeAnoAOHceHne HBJiaeTca ropa3AO 6o;iee BepoaTHbiM 
no cjieAyiomHM coofipaaceHHHM. Bo-nepBbix, CBo6oAHbie a^iKa^OHAbi, b npoTH- 
BOnOJIO>KHOCTb HX COJIflM, B So^bUIHHCTBe CJiyqaeB HepaCTBOpHMbI B BOAG 
H nOTOMy BpHA ah MOryT HaXOAHTbCH B BOAHOft BbITaHCKe. 
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Bo-BTOpbIX, H3BeCTHO, HTO MBKCHMyM 6y(j)epHOrO JXeHCTBHH CMeCH 
cjia6oro ocHOBaHna c cojibio 3Toro ocHOBaHna n cnjibHoft KncjioTbi ocyiue- 
CTBJiaiOTCa npH BeJIHHHHe P 0H , paBHOH OTpHUaTeJIbHOMy jiorapH(J)My KOH- 
CTaHTbl AHCCOUHaUHH CJia6orO OCHOBaHHH (P B0H ). npH y^aJieHHH H3 l 1 /* 
eAHHHUbl B o6e CTOpOHbl OT 3T0H TOHKH 6y({)epHOe AeftCTBHe CMeCH npaK- 
TH^ecKH npeKpaiuaeTCH (3). H 3 ceMaH pa3jwnHbix bhaob JiynHHa b HacToamee 
BpeMa BbiAejieHo 3 ajinaJionAa: cnapTenH, jiynaHHH h jiynnHHH (8, 9, 10). 
CrpoeHHe n CBoncTBa bthx aJinaJionAOB eme He H3yneHbi c aoctbtohhoh 
nOJIHOTOH, HO BCe OHH 
HBJIHIOTCH, HeCOMHeH- 
HO, CHJIbHbIMH OCHO- 
BaHHHMH. TaK KOH- 
cTaHTa 1-n CTyneHH 
AHecouHauHH cnap- 
TeHHa no Ben3e h 
JI6 bh (Weise h 
L evy) BbipaacaeT- 
ca hhcjiom 1,0 • 1 O’ 2 
h no Koji bTr o(})- 
$y (11) — 5,7 • 10' 3 . 
r^aBHbift a ji k a ji o h a 

ceMaH CHHero Jiynn- 
Ha — jiynaHHH no 
AaHHbiM CojibAan- 
h h (Soldaini) oaeHb 
6 jih30K k cnap- 
TenHy, h noTOMy ero 
KOHCTaHTa AHCcouna- 
UHH BbipaacaeTca, Be- 
poaTHO, TaKace Bejin- 
hhhoh nopaAKa 10' 2 . 

Ecjih BbiTa>KKa H3 ce- 
mhh jiynHHa coAep- 

hcht CMecb cbo6oa- 

Horo ajiKajioHAa h 
ero cojih, to Mancn- 
MyM 6y(f)epHoro Aen- 
CTBHa TaKOH CMeCH 
AOJiaceH Ha6jiK>AaTbca 



PHC. 3. H 2 0 — KpHBaH THTpOB3HHH JieCTHJIJIHpOBaHHOfi BOflbl. 
H — KpHBaH THTpOBaHHH BbITH)KKH H3 CeMHH JiynHHa. T — KpH- 
Ban THTpOBaHHfl BbITfl)KKH H3 CeMHH JiynHHa nOCJie OCa^eHHH 
b Hen ajiKajiOHjioB pacTBOpoM TaHHHHa. M —KpHBan th rpoBa- 
hhh Bbim>KKH H3 ceMnH JiynHHa nocjie oca>K^eHHH b Hen ajiKa- 
jiohuob peaKTHBOM Mefiepa. KpaHHHe nncjia no och aduncc 
^ojnKHbi 6bub ,,50“ h .50" BMeno B 30". 


npn P oh = 2, t. e. npn 


P h =12. 


B 3tom cjiy^ae 

npenpameHne 6y(f>epHoro AencTBna BbiTaa<KH aojokho nponcxoAHTb npn 
P h =10,5 h npn P H = 13,5. Tan Kan (^aKTnnecKn HccJieAyeMaa BbiTaa^Ka 
HMeeT P h = 6,5 h odjiaAaex onpeAOJieHHon 6y(f)epHOH cnocodnoCTbio, to 
npeAnojioaceHne 06 ochobhom xapaKTepe 6y(j)epHon CMecn aBJiaeTca He- 
npneMjieMbiM. Topa 3 AO 6ojiee BepoaTHO npncyTCTBne b BbiTaa<Ke 6y(j)ep- 
hoh CMecn cjiadon opraHnnecnon KncjiOTbi c cojibio btoh KncjioTbi n ajina- 
jiOHAa. rioAodHoe npeAnojioaceHne noATBepatAaeTca Tanace HanpaBJieHneM 
cMemeHna P H BbiTaatKn npn pa36aBjieHnn ee boaoh. 

OAnaKo 6y4>epHaa cnocoSHOCTb BbiTaa<KH H3 ceMaH JiynHHa He MoaceT 
6biTb nojiHOCTbio oOTbacHeHa TOJibKO CBOHCTBaMH HaxoAHmenca b BbiTaacne 
6y(f)epHOH CMecn khcjiotbi h ee cojih c aJinajiOHAOM. 06paui,aacb k npn- 
BUM THTpOBBHHa HCCJieAyCMOH BblTHatKH (pnc. 1 n 2), MbI BbIHya<ACHbI 
KOHCTaTnpoBaTb, hto no cBoen cpopMe 3 Th KpnBbie Majio cooTBeTCTByior 
HenTpajin3aunoHHbiM KpHBbiM 6y<|>epHbix CMecen. JX aa<e CJia6bie pacTBopbi 
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nocjieAHHx AaiOT npn thtpobhhhh BHaqajie oqeHb nocTeneHHO noAHHMaio- 
myioca HeHTpa^H3auHOHnyio KpHByio, KOTopaa b momcht HcqepnaHHa 
6y(})epHOH eMKocTH CMecH AejiaeT 6o;iee hjih MeHee pe3KHH CKaqoK. 
B npOTHBOnOJIOHCHOCTb 3T0My KpHBbie THTpOBaHHa BblTaHCKH H3 CeMHH 
jiynHHa HMeiOT AOBOjibHO KpyTOH noA't^M h HAyT coBepmeHHo njiaBHO. 

TaKHM o6pa30M, ecjiH c oahoh CTopoHbi npe^CTaBjiaeTca oqeHb Bepo- 
HTHblM npHCyTCTBHe B BbITaHCKe 6y(})epHOH CMeCH HeKOTOpOH KHCJIOTbl 
h cojih ee c aJiKajiOH^OM, to c Apyron CTopoHbi paA coo6paaceHHH fobo- 
pHT 3a to, qTO 6y(|)epHaa cnocoSnocTb BbiTaacKH oSycjiOBJieHa npncyTCTBHeM 
b Hen aM(|)OTepHoro BJieKTpojiHia. Ta k KaK KaacAaa H3 ynoMaHyTbix B03- 
MOaCHOCTeH He B COCTOHHHH OS'baCHHTb CaMOCTOaTeJIbHO 6y(J)epHbIX CBOHCTB 
BbiTaacKH, to HyacHO AyMaTb, qTO 3 th CBOHCTBa 'hbjihiotch cjieACTBHeM 
coBMecTHoro ^eftCTBHa HecKOJibKHx (})aKTopoB, HaxonainHXCH MeacAy C06010 
b HeKOTopoM coqeTaHHH. Oah 3 ko He cjie^yeT npeAnojiaraTb cjihihkom 
6ojibinoro pa3HOo6pa3Ha cocTaBHbix qacTen BbiTaacKH, oSycjiOBJiHBaiomHx 
ee 6y(|)epHyio cnoco6HocTb, Tax kslk b stom cjiyqae KpHBbie THTpOBaHHa 
He MorjiH 6bi HMGTb onpeAejieHHOH 4)op\ibi, ho 3aKJiioqaji*a 6bi b ce6e 
MHoroqHcaeHHbie „CKaqKH“ h neperH6bi. Ha ocHOBaHHH ace paBHOMepHoro 
xoAa KpHBbix THTpoBaHna MoacHO yTBepac^aTb, qTO BbiTaacna co^epacHT 
BnojiHe onpeAeJieHHyio 6y(|)epHyio CHCTeMy, aBjiapomyioca ochoboh 6yc})ep- 
HOH CnOCOSHOCTH BbITaaCKH, XOTa BepOHTHO ^eftCTBHe 3T0fi CHCTeMbI 
HecKOJibKO 3aTeMHHeTca npncyTCTBHeM Apynix BemecTB b cocTaBe BbiTaacKH. 

MHe KaaceTca, qTO Bee H3jioaceHHbie (|)aKTbi MoryT 6biTb oS'bacHeHbi 
Han6ojiee nojmo, ec jih npHHHTb, qTO ocHOBHaa 6ycJ)epHaa CHCTeMa BbiTaacicn 
COCTOHT H3 CMeCH aMHHOKHCJiOTbi H COJIH 3T0H aMHHOKHC/IOTbl C aJIKaJIOHAOM. 
By(J)epHbie CBOHCTBa TaKOH cMecH no OTHomeHHio k npnSaBjiaeMOH KHCJioTe 
hjih mejioqn aojihchh npoHBJiaTbca cjieAyiomHM o6pa30M. Ilpa npn6aBjieHHH 
KHCJiOTbi, c oahoh CTopoHbi, npoTeKaeT peaKuna MeacAy stoh khcjiotoh 
h cojibio aMHHOKHcjioTbi h aJiKajioHAa, b pe3yjibTaTe qero ocBoSoacAaeTca 
c;ia6aa aMHHOKHCJJOTa, h c Apyron — ocHOBHaa rpynna cboSoahoh aMHHO- 
khcjioth pearnpyeT c npn6aBJieHHOH CHJibHOH khcjiotoh, o6pa3ya cojib. 
Bevie^cTBHe rHApojiH3a stoh nocjieAHen pacTBop aobojibho Sbicrpo CMe- 
maeT cboio peaKunio b KHCJiyio cropOHy, hto BbipaacaeTca 6ojiee hjih 
MeHee KpyTbiM noA'bCMOM HenTpajiH3auHOHHOH kphboh. npH stom KpHBaa 
MoaceT htth coBepuieHHO njiaBHO, He o6pa3ya CKaqxa b momcht HeftTpa- 
jiH3au,HH Been 6y(|)epHOH CMecH, TaK KaK stot momcht cooTB eTCTByeT 
jiHuib pa3JioaceHHio Been cojih aMHHOKHCJiOTbi h ajiKajiOHjia, nocjie qero 
pacTBop npoAOJiacaeT OKa3biBaTb 6y(|)epHoe AencTBHe 3acqeT coAepacaHHa 
b HeM aM(J)o.THTa. EcTecTBeHHO, qTO Bbiqnc^eHHe CTeneHH rHApoJiH3a cojih, 
o6pa3yeM0H ochobhoh rpynnon aMHHOKHCJiOTbi c npn6aBJiaeMOH CHJibHOH 
KHCJIOTOH, He MoaceT ^aTb no XOAy THTpOBaHHa KaKOH-HH6y^b aaKOHO- 
MepHOH KapTHHbl (Ta6ji. 2). 

npH npH6aB./ieHHH mejioqn k npeAnoJiaraeMon 6ycj)epHOH CMecn £OJiacHa 
npOHCXOAHTb HeHTpaJIH3aU,Ha CB 06 oaHOH aMHHOKHCJiOTbi, HBJIHIOmeHCH 
cocTaBHOH qacTbio stoh CMecn. TaK KaK b stom cjiyqae npouecc co6cTBeHHO 
6y(J)epHoro ^eHCTBHa CMecn nojiHOCTbio coBna^aeT c npoueccoM HenTpa- 
JIH3apHH aM(|)OJIHTa, TO BeJIHHHHa CTeneHH rHapOJIH3a BOSHHKaiOIUeH cojih 
AOJiacHa ocTaBaTbca iioctohhhoh no BceMy xo^y THTpOBaHHa. Stoh Ha6jno- 
AaeTca b AencTBHTejibHOCTH (Ta6ji. 3). 06uihh xapaKTep kphboh Taaxce 
AOJiaceH OTBeqaTb xapaKTepy kphboh THTpOBaHHa aM(J)OJiHTa. 

npHBeAeHHbie coo6paaceHHa o6ocHOBbiBaiOT, MHe KaaceTca, b AOCTa- 
ToquoH CTeneHH H3jioaceHHyio Bbime rnnoTe3y 0 npnqHHax 6y4)epnoro agh- 
ctbhb BbiTaacKH H3 ceMHH jiynHHa. Tenepb nonbiTaeMca BbiqncjiHTb cootho- 
ineHHe KOHueHTpapHH KOMnoneHTOB paccMaTpHBaeMOH 6y(|)epHOH CMecn, 
& TaKace onpeAe^HTb BejinqHHy khcjiothoh KOHCTaHTbi AHccounauHH 3mhho- 
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KHCJIOTbl, HaXO,UHIi;eHCH B COe^HHeHHH C aJIKaJIOH^OM. IlpH 3T0M A./IH npo- 
BejieHHH Hy>KHblX BbiqHCJieHHH H C.qHTaiO B 03 M 0 >KHbIM ^OnyCTHTb, mo non 
THTpOBaHHH BMT5DKKH KHCJIOTOH npOHCXOAHT JlHIHb pa3JI0)KeHHe COJIH 
aMHHOKHCJIOTbl H aJIKajIOHJja 6e3 0£H0BpeMeHH0H HeHTpaJIH3aUHH OCHOBHOH 
rpynnbi aMHHOKHCJIOTbl. JUHHbie Ta6ji. 2 noKa3biBaioT, hto b Haqajie 
THTpOBaHHH BbiTHXCKa cBH3biBaeT noqTH BCio npH6aBjiqeMyio KHCJiOTy 

(98—99 Vo). Me>KAy 20 h 25 cm 3 npnOaBjieHHOH 0,01 n HC1 npoueHT 
norjiomaeMon KHCJiOTbi 3aMeTHo yMeHbiuaeTcq. BepoflTHO, b stom HHTepBajie 
HcqepnbiBaeTcq Syc^epHaa eMKoeTb cMecn, h b jjajibHeHineM pacTBop o6Ha- 
py>KHBaeT jinrnb aM<|)OJiHTHbie CBOtfcTBa. B Haqajie THTpOBaHHH, Kor.ua 
npH6aBJiaeMaa khcjiot 3 norjiomaeTca KaK 6yc})epH0H CMecbio, TaK h ochob- 
hoh rpynnoH aMHHOKHCJIOTbl, HeHTpajiH 3 auH 0 HHaa cnjia 6ycJ)epHOH CMecH 
HBjiaeTca BeyiH^HHOH, 3HaqnTe;ibHo npeBoexo^ameH HeHTpaJiH3auHOHHyio 
CnOCOSHOCTb aM(J)OJIHTa, KOTOpblH BCJieACTBHe CH^bHOrO rHADO^H3a B03HH- 
Kaiomen cojih MO>KeT CBH3aTb jiHiiib He3HaqnTejibHyio jjojiio Bcefl npnSaB- 
JiqeMOH KHCJlOTbJ. OTCIOAa BbITeKaeT B03M0>KH0CTb paCCM3TpHB3Tb BbITH)KKy 
KaK 6y(J)epHyio CMecb h npHMeHHTb k Hen cooTBeTCTByiomne (})opMyjibi, 
He cquraacb c ee aM(|) 0 JiHTHbiMH cbohctb3mh. Pe3yjibTaTbi no/ioOHbix 
BbiqacJieHHH MoryT cqHTaTbca npaBHJibHbi mh, ecjin npn stom He 6y^er 
3 axBaqeHa qacTb kphboh thtpobbhhh, BbixoAamaa 3a npejiejibi HHTepBajia 
b 20 — 25 cm 3 npH6aB;ieHHOH HC1, TaK KaK b cjie^yiomHe MOMeHTbi THTpo- 
b3hhh Majiaa BejinqnHa npoueHTa CBH3anHOH KHCJiOTbi 3acTaBJiaeT coMHe- 
Barbca b ^a^bHeHuieM cymecTBOBaHHH 6ycj)epHOH CMecn. 

Ecjih BbiTH)KKa co,a;ep>KHT 6y(|)epHyio CMecb KHCJiOTHoro Tuna, to BejiH- 
qHHa KOiiueHTpauHH BOAopo^Hbix hohob b Heft onpeAeJiaeTca cjiejiyiomHM 

OCHOBHbIM ypaBHeHneM: 

[H-] = K, H4 - c --^r 

^ c a 

HJIH 

PH-P H A+lgC c -lgC k + lgf a .(1) 

J^e ^ HA — OT P HU. JIOrapH(J)M KOHCT3H TbI £HCCO UHaUHH KHCJiOTbi (K HA ); 

C c — o6in,aa KOHueHTpauHH cojih b HopMajiax; 

C k "- „ „ KHCJiOTbi „ ; 

f a —KOa^HUHeHT aKTHBHOCTH COJIH. 

TaK KaK KOHLjeHTpaUHfl KOMnOHeHTOB 6y(})epHOft CMeCH B BbITH)KKe 
BBJlHeTCH HeCOMHeHHO HH3KOH (ftJIH THTpOBaHHfl npHMeHHIOTCH 0,01 n pac- 
TBOpbl HC1 H KOH), TO K03(J)HUHeHT 3KTHBHOCTH COJIH f a MO)KHO npHHHTb 

pa bh bi m e^HHHue. JT/ih BbiqnejieHHH BejinqHHbi- C k h C c HeoSxo^HMO 

OnpeAeJIHTb MOMeHT OKOHqaHHH THTpOBaHHfl BblTH)KKH iuejioqbio H KHCJIO- 

toh. TaK KaK b o5ohx cjiyqani btot MOMeHT He conpoBOK^aeTCH „CKaqKOM a 
KpHBoft (pnc. 1 h 2), to rj ih BbiqncjieHHH BeyiwqHH C k h C c h npeA^araio 
oie^yiomHH cnoco6. 

B03bMeM HeCKOJlbKO TOqeK Ha KpHBOH THTpOBaHHH BbITH)KKH (pHC. 1 H 2) 
h AonycTHM, hto b Ka>KAOfi H3 3thx ToqeK HMeeTcn H36biT0K npH6aBJine- 
Moro peaKTHBa (HC1 hjih KOH), paBHbiH 1 cm 3 . Tor^a, 3Han thtp ynoTpe- 
S^neMOH KHCJioTbi h^ih iueji ohh h 3Han pa36aB^eHHe pacTBopa b ^aHHOH 
TOHKe KPHBOH, HeTpy^HO BbiqHCJIHTb BejlHHHHy KOHUeHTpaUHH BOAOpOAHbIX 
ho hob pacTBopa b paccMaTpnBaeMbiH MOMeHT. npoBe^n noAo6Hbie Bbiqnc^e- 
hhh juift pn,ua ToqeK 3KcnepHMeHTa^bH0H kphboh, no^iyqHM Aono/iHHTeJib- 
Hyio KpHByio, o6o3HaqeHHyio Ha pnc. 1 h 2 6yKBaMH AB. Toqna nepe- 
ceqeHHH kphboh THTpOBaHHH buth^ckh h BcnoMoraTe^bHOfl jihhhh AB 
cooTBeTCTByeT TOMy MOMeHTy, Kor^a H36biTOK npH6aBJineMoro peaKTHBa 
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paBeH 1 cm 3 . IlpoeKTHpyfl ary TOHKy Ha ocb a6cuncc, HeTpyAHO onpeAe- 
jiHTb, npn KaKOM KOJinqecTBe cm 6 npnbaBJieHHoro pacTBopa ero H36biTOK 
paBeH 1 CM 3 , yCTaHOBHB 3aTeM MOMeHT HeHTpajIH3aUHH THTpyeMOH KHC- 
JlOTbl HJIH COJIH, MO)KHO BbiqHCJIHTb BeJIHHHHbl C R H C c B rpaMM-9KBHBaJieH- 
iax HajIHTp. H3 pHC. 1 BHAHO, ^TO MOMeHT pa3JIO)KeHHH BCeH COJIH COOTBeT- 

cTByeT 22,25 cm 3 npnSaBjieHHOH HC1, qeM nojiTBep^KAaeTca BbicKa3aHHoe 
paHee npeAnojio>KeHHe o HeftTpajiH3au,HH 6y4)epHofl CMecn b HHTepBajie 
20—25 cm 3 npH6aBjieHHOfi KHCJIOTbl. 

Phc. 2 noKa3biBaeT, mo npn thtpobbhhh bbithhckh mejioqbio ae yAajiocb 

AOCTHmyTb nepece^eHHH HeHTpajiH3aijHOHHOH h BcnoMoraTeJibHon KpHBbix 
(OKHCJieHHe THAPOXHHOHa He n03B0JIHJI0 npOAOJI^KaTb THTpOBBHHe). nOSTOMy 
onpe^eyieHne BejinqHHbi C k a npoH3BeJi cjieAyiomHM o6pa30M. 

riycib aKTyajibHan peaKijHfl BbiTH>KKH m 3 ceMHH jiynHHa ao Haqajia 
THTpoBaHHH o6o3HaqeHa qepe3 P H > KOHueHTpaunn khcjiotbi C k = a h koh- 
ueHTpauHH cojih C c =b. 

Toma: P H = p ha + !g b — lg a - 

no Mepe THTpoBaHHH 6yc})epHOH CMecn pacTBopoM KOH KOHneHTpaunn 
khcjiotbi yMeHbmaeTCH, a KOHueHxpauHH cojih pacrex, BCJieACiBue qero 
BejiHHHHa OTHomeHHB C k /C c HeripepbiBHO ySbiBaeT. HacTynaeT momcht 
K or^a HOBoe OTHOLueHne C^/C” npeACTaBJineT co6oh BejinqHHy, b 10 pa3 
MeHbmyio qeM ncxoAHoe oxHomeHne C k /C' c cyiuecTBOBaBiuee b buth^kkc 
AO Haqajia THTpoBaHHH. nyCTb ajih AOCTH>KeHH5i axoro HOBoro OTHOineHHa 
noTpeSoBajiocb x rpaMM-9KBHBaji. KOH, h aKTyajibHan peaKunn pacTBopa 
BbipaHcaeTCH b 9tot momcht BejinqHHOH P”. 

TorAa: 

[H-r = K„ a 0 - = K„a -Brio 

P H = P hA a + 1 

ila^ee: 

c k __ a — x . JL—in a ~ x 

C'' b + x’ b lu b + x 


10 bx 
a — prr 

9b — X 


( 2 ) 


C nOMOiUbio nocjieAnero ypaBHeHHfl jierKO BbiqncjiHTb 3HaqeHHe a = C k 
T. e. OnpeAGJIHTb BeJIHHHHy KOHU,eHTpaiJHH KHCJIOTbl, BXOA^IUeft B COCTaR 

Sy^epHOH CHCTeMbi bbith}kkh. BejinqHHa C c — b onpeAejineTCH no kphboh 

THTpOBBHHH BbITHHCKH KHCJIOTOH CnOCOSoM, yKa3aHHbIM BblUie. BejIHqHHa X, 

npeACTaBjinioiuan co6oh hhcjio rpaMM-9KBHBajieHT0B KOH, noxpebHoe 
AJin CMeui,eHH5i P H bbithhckh Ha eAHHHixy ox HexoAHoro 3naqeHHa, onpeAe- 
jineTcn no kphboh THTpoBaHHa buthhckh c noMombio mejioqn (pnc. 2). 
3Han BejinqHHbi C k h C c , a TaK)Ke HaqajibHoe P H bbithhckh, JierKO bm- 
HHCJIHTb 3HaqeHHe KOHCTaHTbl AHCCOUnaUHH KHCJIOTbl, HCXOAH H3 ochobhoto 
ypaBHeHHH 6y(|)epHOH CMecH (1). 

J\j in npoBep^H npeAJiaraeMoro MeTOAa a npoH3Beji onpeAejieHHe 
KOHCTaHTbl AHCCOUHaiXHH yKCyCHOH KHCJIOTbl no BblHHCJieHHOMy XOAy THT” 
poBaHHn aueTaTHOft CMecn. B pe3yjibTaTe nojiyqnjiocb 3HaqeHHe KOHCTaHTbl 
paBHoe l,84-10” 5 npH TeopeTiiqecKOH BejinqHHe b 1,82 • 10 5 . 3to no3BO- 
JineT cqHTaTb npeAJiaraeMbiii mctoa AoexaToqHO ToqHbiM. 
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BbmHC/ieHHe BeJIHqHHbl KOHCTaHTbl ^HCCOUHaUHH KHCJIOTbl, a T3K}Ke 
KOHueHTpauHH o6ohx KOMnoHeHTOB 6y(})epHofii cMecn, 6biJio npoBe^eHo 
AJia BbiTH^ceK, nojiyqeHHbix b pe3y;ibTaTe Ha6yxaHHH ceMHH JiynHHa BAe- 
€THJiJiHpoBaHHOH boac b TeqeHne 2, 4, 6 h 15 qacoB. Pe3yjibTaTbi bthx 
BbiqncjieHHH CBeAeHbi b Ta6jinue 6. 


TABJ1M1IA 6 


BpeMH Ha 6 y- 
XaHHH CeMHH 

b Boae. 

HcxoaHoe 

p H 

C c 

B HOpMaJIHX 

c k 

B HOpMaJIHX 

Kha 

2 naca 

6,40 

0,00187 

0,00057 

1,28-10“ 6 

4 „ 

6,43 

0.0035 

0,00085 

1,51 -10— 6 

6 „ 

6,50 

0,0057 

0,00186 

b 

0 

0 

1 

cn 

15 nac. 

6,51 

l 

0,0111 

0,10285 

1 ,20-10— 6 


LJ,H(J)pbi, npHBe^eHHbie b Ta6jiHue, noKa3biBaiOT, hto KOHueHTpau,HH 
KOMiiOHeHTOB 6y4)epH0ft CMecn TecHO CBH3aHa co BpeMeHeM Ha6yxaHHH 
C6MHH B BOJie, TOTJX2L KZK KOHCTaHTbl AHCCOU.HaiI.HH KHCJIOTbl H CJieAOBa- 
TejibHO xapaKTep 6ycJ)epHOH chctcm bi He noABepraioTCH npn stom H3Me- 
HeHHHM. Xopoman CXOAHMOCTb BeJlHHHHbl KOHCTaHTbl AHCCOUHaUHH KHCJIOTbl 
no pa3./iKMHbiM cpoKaM Ha6yxaHHH ceMHH 3 boac HBjineTCH AonojiHHTejib- 
hhm noATBep^eHneM npaBHJibHOCTH pa3BHBaeMoro 3Aecb B3iviHAa Ha 
xapaKTep 6y(})epHOH cnoco6HocTH BbiTH>KKH H3 ceMHH jiynHHa. 06 stom 
roBopHT TaK}Ke cymecTBOBaHne pn^a apoMaTHqecKHx 3 mhhokhcjiot CBejiH- 
qHHoft khcjiothoh KOHCTaHTbl £nccoi;Hai;HH nopnAKa 10“ 6 (12). 

B 3aKjnoqeHne Heo6xoAHMO ocTaHOBHTbcn Ha Tex oco6eHHocTnx bhthh<kh 
H3 ccmhh JiynHHa, KOTopbie He MoryT 6biTb o6 r bHCHeHbi pa3BHBaeMoft 
3jxecb rnnoTe30H o npnnHHax 6ycJ)epHbix cboActb BbiTnacKH, ho Tpe6yioT 
^onojiHHTeJibHbix npeAnojioHceHHH. TaKHx oco6eHHOCTen ABe. Bo-nepBbix, 
ynoMnnyTaH rnnOTe3a Tpe6yeT nocroHHCTBa BejinqHHbi cTeneHH THAp0JiH3a 
COJIH, B03HHKai0meH npn THTpOB3HHH BbITH>KKH KHCJIOTOH nOCJie MOMeHTa 
HeftTpajiH3auHH Been 6y(|)epH0H CMecn, TaK KaK c 3Toro MOMeHTa 6y(})ep- 
Hoe ^encTBHe 0Ka3biBaeT jinuib ochobhbh rpynna cbo 6 oahoh aMHHOKHCJiOTbi. 
noAo6Horo nocTOHHCTBa BejiHHHHbi CTeneHH THApoJiH3a b AencTBHTejib- 
hocth He HaojiiOAaeTCH (Ta6;i. 2 ). Bo-BTopbix, BbiqncjieHHe noKa3biBaeT, 
HTO npn THTpOB3HHH BbJTHHCKH mejlOqbK) CBo60AHaH BMHHOKHCJIOTa, BXOAH- 
ni,aH b cocTaB 6ycJ)epHoft CMecn, nojiHOCTbio HenTpa;iH3yeTCH nocjie npn- 
6aBjieHHB 5 cm 3 0,01 n KOH, Tor^a KaK b ACHCTBHxejibHocTH 6y(|)epHoe 
AeHCTBHe BbITH)KKH npOAOJDKaeTCH H npH AaJIbHeHHieM THTpOBaHHH. 06e 
ynoMHHyTbre oco6eHHOCTH h cqHTaio B03M0>KHbiM o6 r bncHHTb npeAnoJionce- 
HHeM O npncyTCTBHH B BbITH)KKe AP>THX aMHHOKHCJIOT, 6JIH3K0 CTOHIH.HX 
K TOH KHCJlOTe, KOTOpaH HBXOAHTCH B COeAHHeHHH C ajIKBJlOHAOM H 
HBJineTcn ocHOBHbiM KOMnoHeHTOM H3yqaeMOH 6yc})epHOH cncTeMbi. 

Bo3mo>kho, qTo h Apyrne o6cTOHTejibCTBa ocjiohchhiot KapTHHy 6y(})ep- 
Horo AencTBHH coAepxcameftca b BbiTHHCKe CMecn. 

OCHOBHbie BMBOAbl 

B pe 3 y;ibTaTe HacTonmero HccJieAOBaHHH n cqHTaio bosmohchmm CAejiaTb 
cjieAyioiuHe BbiBOAbi: 

1. BbiTHHCKa H3 ceMHH JiynHHa, nojiyqeHHaa nyTeM HafryxaHHH ceMHH 
B AeCTHAJIHpOBaHHOH BOAC? 06 jiaAaeT HCHO Bbipa)KeHHbIMH 6y(})epHbIMH 
CBOHCTBaMH no OTHomeHHK) k npH6aBJiaeMOH KHCJioTe h mejioqn. 
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2. By(})epHaH cnocoSHOCTb BbiT5i>KKH ycH^HBaeTCH npH yBe^HHeHHH cpona 
Ha6yxaHHB ceMHH b BO^e. 

3. ripn pa36aB^eHHH blith^kkh TtecrajumpoBaHHOH bo^om BejiHMHHa ee 

aKTyaJibHOH peaKunn He3HaqHTe./ibHo H3MeHaeTCH b cTopOHy yMeHbineHHH 
KOHUeHTpaUHH BOftOpOAHblX hohob. 

4. OCHOBHOH npHMHHOH 6y(})epHOfi Cn 0 C 06 H 0 CTH BbITflHCKH HBJltfeTCH HajIH- 
MHe B HeH 6y(})epHOH CMeCH CBOdO^HOH aMHHOKHCJIOTbl H COJIH 9T0ft 
aMHHOKHC^OTbl H aJIKa^OH^a. AMHHOKHCJIOTa OTHOCHTCH K apOMaTHqeCKOMy 
pa^y h co^ep^cHT (J)eHo^bHyio rpynny. KHC^OTHaq KOHCTaHTa AHccouHauHH 
aMHHOKHCJioTbi Bbipa>KaeTCH Be^nqHHOH nopBA^a 10“ 6 . A^KajiOH^ ABJiaeTCH 
CHJibHbiM ocHOBaHHeM c BejiHqBHOH KOHCTaHTbi ^Hccou,HauHH nopfl^Ka 
10~ 2 . CooTHomeHHe KOHueHTpauHH cbo6oahoh aMHHOKHc jioth h ee a/iKa- 
./IOHAHOH COJIH C k /C c npH6^H3HTe^bHO paBHO Vi- riOMHMO 3T0H CMCCH 
b BbiTB>KKe npncyTCTByioT ^pyrne 6y(J)epBiixHe BemecTBa BTopocTerieHHora 
3HaqeHHB. 

5. B npouecce HadyxaHHa ceMBH xapaKTep 6y(f)epHOH cncTeMbi BHeiimero 
pacTBopa He H3MeHBeTCB h jwuih nocTeneHHO yBe^HMHBaeTTCB KOHueHTpauHB 
KOMnOHeHTOB CMeCH. 

6 . OaHO H3 B03M0)KHbIX 3HaqeHHH a^KajlOH^OB RJ\n paCTHTejIbHbIX 
KjieTOK 3aKJiioqaeTCB b tomato a^Kajion^bi b KaqecTBe ocHOBaHHH MoryT 
yqacTBOBarb b SycfiepHbix CMecHx, c noMombio KOTopbix peryjiHpyioT 
BHyTpeHHIOIO BeJIHBHHy KOHUeHTpaUHH BO^OpOAHblX HOHOB. 

HacTOBmee nccae^oBaHHe BbinojmeHO b jiadopaTopHH <t>H3no;iorHH h 
Xhmhh pacTeHWH Tomckoto rocy^apcTBeHHoro yHHBepcmeTa. Abtop npH- 
hocht cbok) 6jiaro^apHOCTb npo(|). n. B. CaBOCTHHy h .ziou. K. B. C a- 
noiHHKOBOH 3a o6mee pyKOBOACTBO pa6oTOH h MHoroqHC/ieHHbie 
yK33aHHB, qpe3BbiqaHHo o6./ierqHBiiiHe Bbino/iHeHHe sToro HCCjie^OBaHHH, 

Omck 

Ch6hpckhh PlHCTHTyT 
cejibCKoro xo3HnciBa 
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A. B. VAKAR 

On the buffering power of lupine seeds 

Summary 

The analysis of the curves of potentiometric titration of an extract 
obtained from Blue Lupine seeds of low germinating power (15°/o) soaked 
in distilled water, and some additionnal experiments lead us to the following 
conclusions: 
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1. The extract possesses a manifest buffering power against the ad¬ 
dition of an acid or alkali. 

2. The buffering power of the extract increases with prolonged 
soaking. 

3. When the extract is diluted with distilled water, the value of its 
actual reaction slightly modifies showing a lower hydrogen ion concen¬ 
tration. 

4. The buffering power of the extract is caused by the presence of 
a buffer mixture of free amino-acid and alkaloids. The amino-acid belongs 
to the aromatic class and contains the phenol group. The acid constant of 
the disassociation of the amino-acid has a value approaching 10 —6 . The 
alkaloid is a strong base, the value of its disassociation constant being 
of the 10 -2 order. The proportion of the concentration of the free amino- 

Q 

acid and its alkaloid salt is approximately */ 4 . Besides this mixture,, 

some other buffering substances of secondary importance are present in 
the extract. 

5. In the process of swelling, the character of the buffer system of the 
outward solution does not change, except a gradual increase in the con¬ 
centration of the mixture components, 

6. The alkaloids may have, inter alia, a certain value for the vegeta¬ 
tive cells, for alkaloids, as bases, may occur in buffer mixtures by which 
the cells control the inward degree of the hydrogen ion concentration.. 




TOM 20 _ EOTAHHHECKMfi JKYPHAJI CCCP _ 1935 M 4 

TOME 20 JOURNAL BOTANIQUE DE L’URSS 1935 AS 4 


3. 3. BEKKEP 

MHKpo-uiKajia ajih onpeflejieHHH P H noa. MHKpocKonOM 

G 1 pHCyHKOM 

(floAyqeHo 19/VI 1934) 

(H3 MHKpodHOAornqecKOH JiadopaTopnH UeHTpajibHoro HayqHO-nccAeAOBaTeAbCKoro 
HHCTHTyia xhmhh nnmeBbix cpeACTB. HayqHbiH pyKOBOAHTeAb AadopaiopHH 
npo(J). fl. 51 . Hhkhthhckhh) 

Onpe^ejieHHe aKTHBHOH peaKUHH b hchbhx KJieTKax h tk3hhx ao 
CHX nop npOH3BOAHJlOCb npeHMyiueCTBeHHO KOJIOpHMeTpHHeCKHM MeTO.fl.OM, 
TaK KaK noTeHunoMeTpHnecKHH mctoa 1 HBJineTCH MeHee npnro.zi.HbiM juin 
3thx nejien h donee cjioacHbiM. ripn KOJiopHMeTpHnecKOM MeTOAe onpe- 

ZiejieHHH aKTHBHOH peaKUHH npHMeHHJIHCb C OAHOH CTOpOHbl HHAHKaTOpbl 
HCKyccTBeHHbie, a c Apyron — ecTecTBeHHbie, HaxoAHmHeca HopMajibHO 
b >KHBbix KJieTKax. McKyccTBeHHbie HH,nHKaTopbi BBo^HJiHCb hjih nyTeM 
npn>KH3HeHH0H OKpacKH o6i>eKTa pacTBopoM HHAHKaTOpa [cm. LUe^e 
(Schaede 1924, 4), n a h t 3 h (Pantin 1923, 5), PyMHHue b h Kcapobckhh 
(Rumiantzew und Kedrowsky 1927, 6), ryTiuTeHH (Gutstein 1932, 7), 
a TaK>Ke cboahhh pecJiepaT ncJieHijMjiepa (Pfeiffer 1927, 8) h MOHorpa^mo 
Cmojui (Small 1929, 3)]; hjih aobojibho rpyobLM mctoaom pa3- 

^aBJiHBaHHH tkbhh b HH^HKaTOpe [r p 3 $ $ (Graff 1924, 9); cm. TaK>Ke 
PyfiHHUITeHH 1932, 10]; HflH, HaKOHeU, MeTOAOM MHKpo-HH'beKUHH. 2 
npHMeHHBHIHeCH RJIH. OnpeACJieHHH BHyTpHKJieTOHHOrO P H ecTecTBeHHbie 
HHZTHKaTOpbl—aHTOUHaHbl KJieTOHHOrO COKa paCTeHHH [uBeTOB—CM. Xaac 

(Haas 1916, 15), MpBHH (Irwin 1919, 16) h Cmhc (Smith 1933, 17); hjih 
snn^epMHca jiHCTa cm. KojuiaHAep, TypneHHeH n OaSpnuHyc 
(Collander, Turpeinen und Fabritius 1931, 18); TaKHce cm. n (}) e h cj) e p (8) 
h Cmojui (3)J h nnrMeHTbi HeKOTopbix ^khbothhx [nnrMeHT Chromodoris 
zebra y Kpo3be (Crosier 1916, 19) h nnrMeHT 3 HTeA 0 HHH H3 snnTeJiHH 
rojiOTypHH y TapBen (Harvey 1914, 20)]. CymecTByeT ABa Tnna kojih- 
necTBeHHbix KOJiopnMeTpnqecKHx mctoaob onpeAeJieHna P H . MeTOA RIM 
(Rango Indicator Method) 3aKJnoqaeTcn b cpaBHeHHH OKpacKH HCC/ie/ryeMoro 
MaTepnana b pa3JinqHbix HHAHKaTopax [cm. Ill m h a t m a h h (11), THKjib- 
ropH n Kejuiep (Gicklhorn und Keller 1926, 21), ryTiuTenH (7), He.M- 


1 Cm. onpeAejieHHe P H b K-rieTKax Nitella y T e h a o p h BniaKep (Taylor and 
Witaker, 1927, 1) h onpeAe/ieHne noAKO>KHoro P H y qeaoBeKa b pa6oTe LLIaAe h Man p 
(Schade und Mayr 1928, 2), a TaK)Ke MOHOrpatfuno Cmojiji (Small, 1929, 3). 

2 MHKpO'HH'beKUHH Iip0H3B0AHTCfl nyTeM BBeAeHHH B KAeiKy KpynHHKH HHAHKaTOpa 
Ha KOHqnKe MHKpo-HrAbi no III m h a t m a h h (Schmidtmann 1924, Ilk hah paciBOpa 
HHAHKaTOpa MHKpo-nnneTKOH no HeM6epc (Chambers 1927, 12), Hhatsm H. h 
H h a r a m A. (Needham J. and Needham D. 1925, 13; 192P, 14) h aP4 cm. Tannce y n p e h cf- 
$ e p (8), Cmojui (3) h P y 6 h h iu t e h h (10:. 
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6epc (12) h MOHorpa(})Hio Cmo jiji (3)j. Ho stot mctoa He Bcer^a npn- 

MeHHM, TaK KaK JierKO npOHHKaiOT B K^ieTKy TOAbKO HeMHOrHe HHAHKaTOpbl 
h 6ojibineH qacTbio bm6Cto HeofixoAHMoro aah RIM pnAa HHAHKaiopoB 
npHXOAHTCH OrpaHHHHBaTbCH OAHHM-AByMH. IloSTOMy BMeCTO RIM npH- 
xoahtch npHMeHHTb o6AaAaiomHe Aance SoAbuieH ToqHocTbio, qeM RIM, 
ho Morymne AaBaTb b ycAOBHflx hchboA KjieTKH SoAbinne 6e./iKOBbie h 
co^eBbie oihh6kh, H3MeHeHHbie b MHKpo-MeTOAbi cnoco6bi MnxaajiHC h 
>KHJuiecnH. OAHaxo aah cpaBHHTeJibHbix H3yqeHHH ohh BnoAHe npHroAHbi, 
Tax Kax b cjiyqae cpaBHeHHH AByx HAeHTHHHbix o6T>eKTOB, Aance npH 
oninfiKe b a6co^ioTHoft LtH(J)pe P H , OTHocHTejibHbie ero 3HaqeHHH 6yAyT 
BepHbl H OUIH6Ka SJIHMHHHpyeTCH. ripHCn 0 C 06 jieHHfl AAH* npHMeHeHHH 
3Toro MeTOAa cymecTByer He MHoro. n a h t a h (5) npHMeHHJi aah onpe- 
AejieHHH P H noA MHKpocKonoM CTaHAapTHyio uiKa^y 6y^epnbix pacTBo- 
poB c Ao6aBJieHneM HHAHKaTopa b npo6HpKax, noMemeHHbix nepeA 3epKa- 
jiom MHKpocKona. Cbct, npoxoAH qepe3 OAHy H3 npo6npoK uiKaAbi, 
HaxoAflmyiocH b AaHHbift MOMeHT nepeA 3epK3JioM, npHHHMaji UBeT pacTBopa, 
H nO/ie MHKpOCKOna OKpaiHHBaAOCb B COOTBeTCTBylOmHH TOH. npH 
HeCOOTBeTCTBHH MOKAy (J)OHOM nOJIfl H OKpaCKOfi 06 r beKTa, o6 r beKT Ka3ajlCH 
TeMHee hah CBeTJiee (})OHa, npn oahh3kobom OTTeHKe oh 6ha npo3paqeH. 
3tot MeTOA no3AHee npHNieHa/icq aah onpeAejieHHH P H npn noMouxH 
ecTecTBeHHbix hhahk3topob — aHTOunaHOB Cmhc (17) h Ap. Tot >Ke 
MeTOA, ho BHA0H3MeHeHHbiH, npHMeHHjicH Pence (Reiss 1927, 22), 

KOTOpblH n0Ab30BaJICH BMeCTO UiKajibi H3 6y(})epHhlX paeTBOpOB ABOHHbIM 

kjihhom (Doppelkeil) BbeppyMa, noMemaa ero TaK>Ke nepeA 3epK3AOM 
MHKpocKona. Hhatsm H. h Hhatsm JX. (13, 14) h paA Ap. HCCAe- 
AOBaTe.ieH npHMeHajin BBOAHMbie b no./ie MHKpocKona Kannjuiapbi, coAep- 
^Kauxne Sy^epHbin pacTBop c HHAHKaTopaMH. 3 tot MeTOA 6biJi BHA0H3Me- 
Hen 3axapoBon (1925, 23), noMemaBinen uiKa^y b KannjL/iapax nepeA 
aepKa.iOM pncoBaAbHoro annapaTa A66e, coBMemaa T 3 khm o6pa30M H30- 
6pa>KeHHe uiKajibi c oStcktom b MHKpocKone. HaKOHeu, B Jiec (Vies 1924,24) 
TaK>Ke nepeMecTH^ uiKa^y b OKyyiap npH noMomn AOBOJibHO caoachoto 
H pHcnocoGneHHH. He roBopa yxce o MeTOAe RIM, ofixaAaiomeM MaxoH 

TOHHOCTbK) H HaCTO 3aTpyAHHTeXbH0M, BCAeACTBHe nAOXOTO npOHHKHOBeHHH 
'SOJIbUIHHCTBa HHAHKaTOpOB B KJieTKy, BCe OCTaJIbHbie MeTOAbI npHMOrO 
onpeAejieHHn P H HMeioT cboh HeAOCTaTKH. Han6oAee yAo6Hoe npncnoco- 
6jieHne B x e c (24) oqeHb cxo>kho no CBoen KOHCTpyKunn h Maxo AOCTynHO 
Axa KycTapHoro BbinoxHeHHa. Hcnpo6oBaHHbie mhoio MeTOAbi n a h t a h (5) 
n 3axapoBon (24) 0Ka3axHCb HeyAOBxeTBOpHTexbHbiMH. B o6ohx 
cxyqaax mH e He yAaxocb AOCTnmyTb aoct3tomhoh hhctotm h bchocth 
OTT eHKa uiKajibi. MeTOA naHTaH oqeHb 3aTpyAHaeT onpeAexeHHe, TaK 
KaK rycTOTa OKpacKH (})OHa h oS^eKTa BcerAa cnxbHO OTxHqHbi. npw 
npHMeHeHHH MeTOAa 3axapoBon MHe TaK h He yAajiocb HaxaAHTb 
annapaT TaK, qrafibi H3o6pax<eHHe uiKajibi ABBaJio AOCTaTOHHO npKne TOHa, 
KpoMe Toro o6lhhm HeAOCTaTKOM paccMOTpeHHbix mctoaob HB^neTcn to, 
hto b 6ojibuiHHCTBe H3 hhx, Hanp. b MeTOA^x naHTaH (5) h Peficc (22), 
npnxoAHTcn nepeABHraTb uiKajiy nepeA 3epKa;ioM MHKpocKona, hto oneHb 
33TpyAHHeT pa6oTy c ABHHcymHMCH o6 , beKTOM (Hanp. c HH^yaopnen), 
c KOTopbiM MHe npHui^ocb HMeTb AeJio. JXj ih ABH>Kyn;erocH o6i>eKTa, 3a 
KOTopbiM npnxoAHTcn Bee BpeMH c./ieAHTb npH noMouxH KpecTOo6pa3Horo 
CTOJiHKa, Heo6xoAHMO 6buio nepeHecTH bcio uiKa^iy b OKyjinp, npn noMouiH 
K^Koro-HHSyAb npocToro npHcnoco6^eHHH, o qeM h 6yAeT peqb b btoh 
craTbe. 

B TeqeHHe 1933 r. mhoio 6biyia npoBeAeHa pa6oTa no H3yqeHHio 
-H3MeHeHHH BHyTpHKTieTOqHOrO P H B KJieTKaX BOJIOCKOB TbiqHHOqHUX 

Bot. >KypH, CCCP, T. 20. Ke 4 (1935 ) 2 
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3. 9. BEKKEP 


HHTeft Tradescantia virginica h b KJieTKe Paramaeciam caudatum. JXjw 
npoBeAeHHH aToro Hcc/ieAOBaHHH 6buio CKOHCTpyHpOBaHO HeSojibinoe 
npHcnoco6^eHHe b Bnne MHxpo-inxajibi, ycTpoeHHOH no THny oxyjiflp- 
Horo MHKpoMeTpa. Jinn nojiyneHHH 3toh MHXpo-mxaAbi 6bijin B3HTbi hhah- 
KaTopHbie ahctkh (Indicatorfolie) n. ByjibcJ) (P. Wulff 1926, 25, 26) 
H 3 Folien-Kolorimeter /IayTeHinjierepa (Lautenschlager). Taxon jih- 
ctok, oKpameHHbin ao acejiaeMOH rycTOTbi, nyTeM HarpeBaHHn ero b KOHueH- 
TpnpoBaHHOM pacTBope HHAnxa'Topa, Hape3ancn Ha xyconxH ot 1—2 mm 
b AJMHy h 0,5 — 0,75 mm b mnpHHy. 3th KyconxH noMemajincb b 6yc{)ep- 
Hbie pacTBopbi pa3JiHHHoro P H [cMecn npHroTOBAHJiHCb no Man H ji b- 
b e h y (Me Ilvaine), cm. Ko;ibTro(|) 1929, 27, cTp. 181], h nepe3 HecxoJibKo 

MHHyT TOH OKpaCKH HX H3MeHHAC5L M3MeHeHHe HX UBeTa He COOTBeTCTBO- 
Bajio OAHaxo OTTeHKy HHAnxaTopa b boahom pacTBope toh >Ke 6y(|)epHOH 
CMeCH (oneBHAHO, 3T0 3aBHCHT OT CBOHCTB KOJIAOHAHblX jihctkob; KpOMe 
TOTO AHana30H, B KOTOpOM H3MeHfleTCH UBeT OKpameHHbIX HHAHXaTOpOM 
ahctkob, 6onbine, neM AHana30H stoto HHAnxaTopa b boahom pacTBope), 
nosTOMy OKpauieHHbie b 6y(|)epHbix pacTBopax jihctkh noAcyniHBanHCb 
h 3aTeM c JiynoH no^6npajiacb H3 hhx nixana, no ottch- 
KaM cooTBeTCTByionian OTTeHKaM HHAnxaaopa b inxajie 
6y(|)epHbix pacTBopoB c nepexoAOM nepe3 0,2 P H , xax 
b oSbiqHbix KoyiopHMeTpnqecKHx mxajiax. B mohx onbiTax 
npnMeHHjiocb Asa HHAnxaTopa: ecTecTBeHHbin, aHTOunaH 
Tradescantia virginica h Methylrot juin Paramaecium. 
CooTBeTCTBeHHO no AeyM HH^HKaTopaM 6bi^n npnroTO- 
B^eHbi uiKajibi. Hlxana njin Methylrot 6bijia npnroTOBJieHa 
Ha KpyrjioM noxpoBHOM CTexjie, Ha xoTopoe 6bi;ia HaHe- 
ceHa oneHb TOHxan HHTb xaHaACxoro 6a;ib3aMa. 3toh 
HHTbK) 6bIJIH npHKJieeHbl B pHA JIHCTOHXH, COCTaBJIHIOmHe 
uiKa^y. 3aTeM jiHinHHe kohuu hhth CMbiBaAHCb kchaoaom,. 
xpan CMa3biBajicH xaHaACXHM 6ajib3aMOM, h CBepxy Ha- 
KJia,a;biBa;iocb BTopoe Kpyrjioe noKpOBHoe CTexAbmixo. TaKHM o6pa30M 
ahctkh uiKajibi OKa3biBajiHCb b B03Ayxe ueyany AnyMn CTexAbinixaMH,. 
npHKJieeHHbie TOJibxo oahhm cbohm KpaeM xaHaACXHM 6a;ib3aMOM. Bee 
3T0 BKjieHBajiocb b MeTajiAHnecKoe xo/ibixo, no xpaio KOToporo Ha- 
HOCHJIHCb COOTBeTCTBeHHbie 3HaneHHH P H Kayanoro JIHCTXa HIKaJIbl 

(pHC. 1). TaKoe KOJibuo HMeeT Bcero 19 mm b nonepenHHKe hcbo6oaho 
BKJia.zi.biBaeTCfl b oxyAnp Aio6oro MHKpocKona, noAofiHO oxyAnpHOMy 
MHKpoMeTpy. JXjm So^buieH hchocth no;m xoHenHo nce^iaTejibHO 6buio 6bi 
H36erHyTb B03AymH0H cpe^bi Me>x/iy CTexjiaMH, ho, k co)xa./ieHHK), MHe 
He yAajiocb no^odpaTb eooTBeTCTByiomeH TBepAOH cpe^bi, TaK xax 
bo Bcex epejrax nponcxoAHAO H3MeHeHne OTTeHKa ahctkob, BCAeACTBHe 
noA^HCjieHHH hah noAureJiOHeHHH. TlpyroH HHAHxaTop-aHTOijHaH noAy- 
najicn nyTeM XHnnneHHH AeneCTKOB ubctob TpaAecxaHUHH b bo ne. FIocAe 
3Toro pacTBop aHTOiuiaHa KomjeHTpHpoBajicfl, h cocTaBJin^acb cooTBeT^ 
CTByioman 6y(J)epHaH njxa^a c npoMex<yTKaMH P H 0.5, TaK xaK aHTounan 
9tot HMeeT TO^ibKO oneHb rpySbie nepexoAW. JIhctkh oKpauiHBajiHCb TaK 
}Ke Kax h b cjiynae Methylrot, h tohho Tax nee cocTaB^n^acb hs 
hhx uiKajia, TOAbKo Aajiee 9Ty uixayiy yAaBajiocb 3aKJiiOMHTb b KaHaA- 
ckhh 6anb3aM, b kotcpom OHa coxpaHH.ra cboh UBeT Aa>Ke ^ynuie neM Ha 
B03Ayxe. Boodme aHTOunaH aobojibho HeycTOftnHB, ho b mohx ycjiOBHax 
uiKajia Morjia (j)yHKUHOHHpcBaTb b TeneHne 2-3 MecnueB b Hen3MeHeH- 
hom bhao, TorAa KaK b boahoh SycbepHon uixa^e ottchkh H3MeHHjincb 
Aaace dbicipee. Bce-TaKH Texan luksah nenojiroBenHa, h co BpeMeHeM 
(Mecnua nep€3 3-4) ee cttchkh BbipaBHHBaioTCH ao HexoToporo cpeA- 
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Hero hah ^aioT Heotfui^aHHbie ckshkh, TOrAa KaK uiKa^a c Methylrot 
oqeHb nocTOHHHa, Moh HJKaAbi no Methylrot, xpaHHBimieca b TeqeHHe 
8—10 MecnueB, oerajiHCb coBeptneHHO Hen3MeHeHHbiMH. B 3aKjnoneHHe 
OTMeny, hto, noAb3yacb 3thmh MHKpo-niKajiaMH, a npoBejia b TeqeHHe 
TeKyiuero roAa bcio pa6oTy no cpaBHHTejibHOMy H3yqeHHio jxeft ctbhh 
pa3^HHHbIX KHCAOT H C0 2 Ha XCHByiO KAeTKy H B Moen npaKTHKe 
9to npocToe, BnoAHe AOCTynHoe aah co6cTBeHHopyqHoro H3roTOBAeHHa 
npHcnoco6^eHne AaAO HaHAyquiHe pe3yjibTaTbi. J^yMaio, hto (b ocoSeH- 
hocth nocJie HenoTopbix AaAbHeniHHX ycoBepuieHCTBOBaHnn) 3Ta MHKpo- 
niKa^a, BnoAHe npnroAHaa n rj ia Apyrnx HHAHKaTopoB, MoaceT c ycne- 
xom npnMeHaTbca ^;./ia aHaAornqHbix HCCAeAOBaHHH. O npeHMymecTBax 
ee nepeA ApyrHMH npHcnoco6AeHHHMH, b oco6eHHocTH a^h noABHACHbix 
oS^eKTOB, y>xe roBopnjiocb. 


Pe3ioMe 

H 3 oKpameHHbix Methylrot hah amouHaHOM JiHCToaKOB H3 „Folien- 
kolorimeter“ n. B y a b $ 6biJia H3roTOBjieHa MHKpo-niKajia jij ia onpeAeJieHna 
P H noA MHKpocKonoM, HaxjieeHHaa Ha BCTBBjieHHoe b MeTaAAHqecKoe 
KOJibuo noKpoBHoe CTeKJio h cboSoaho BRJiaAbiBaiomaaca b onyjiap 
jno6oro MHKpocKona, noAo6HO OKy^apHOMy MHKpoMeTpy. npHMeHeHHe 
9toh niKa;ibi h vieeT Sojibmne npenMymecTBa b cpaBHeHHH c MeTOAaMH 
n a h t 9 h h 3axapoBOH, Tai< KaK acHocTb tohob 3Aecb HecpaBHeHHO 
CoAbiue. Oco6eHHO yAo6HO 3to npHcnoco6^eHHe rjm pafioTbi c ABnxcy- 
iahmch o6T>eKTOi\i f TaK KaK niKajia HMeeT (^HKcnpoBaHnoe noJioaceHne 
h b nepeABHHceHHH (KaK npn MeTOAe n a h t 9 h h Pence) He HyacAaeTca. 
KpoMe Toro H3roTOBAeHHe niKaJibi oqeHb npocTO n AOCTynHO Kaa<AOMy 
b npoTHBonoAoacHocTb yAo6HOMy, ho oqeHb CJioacHOMy npHcnoco6AeHHK> 
B jiec. 
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3. 3. BEKKEP 


Z. BEKKER 

Micro-scale for a microscopic determination of P H 

Summary 

A micro-scale for a microscopic determination of P H was made with 
leaflets from the „Folienkolorimeter“ of P. Wulff, stained by Methylred 
or anthocyan. This scale is glued upon a cover glas fixed in a metallic 
ring and can be easily introduced into the ocular of any kind of micro¬ 
scope like an ocular micrometer. This scale possesses considerable 
adventages over the methods of P a n t i n and Zacharowa as it gives 
much clearer tints. This scale is especially convenient for working with 
moving objects, owing to its fixed position and needs no moving (as in 
the methods of Pantin and Reiss). It is also very easy for any one 
to prepare this scale, this not being the case with the very convenient, 
but exceedingly complicated adaptation of Vies. 



TOM 20 _ EOT AHMJECKMfl mVPHAJI CCCP _ 1935 M .4 

TOME 20 JOURNAL BOTANIQUE DE L’URSS 1935 M 4 


E. A. Eyill 

3aMeTKH O KaBK33CKOH 4>jiope 

C 1 pHC. H KapTOH 

(IloJiyqeHO 1/VI 1935) * 

n. C. n a h K) t h h AOCTaBHJi MHe bha poAa Pedicularis H3 IlpeA- 
63u6cKOro xpebTa c npocb6oH ero onpeAeJiHTb-Flpn npocMOTpe OKa3ajiocb, 
HTO 3T0 HOBblH BHA H3 CeKIJHH ErOStreS , KOTOpUfi H Ha3Ba^a B MeCTb 
KO^^eKTopa. 

BbiacHH/iocb, hto b rep6apHH BoTaHHnecKoro HHCTHTyTa AnaAeMHH 
HayK CCCP (BHH’a) cpeAH HeonpeAeJieHHbix viencajiH TOHCAecTBeHHbie 
3K3eMn^Bpbi, KOTopbie He OTJiHqaioTCH ot Moero HOBoro BHAa Pedicula¬ 
ris Panjutini E. Busch. BjiaroAapa 3T0My, 0Ka3a./icfl b MoeM pacnopa- 
yKeuKu AOCTaTo^Ho xopoiiiHii MaTepna^ aah onncaHHa. 

llepBbiH no BpeMeHH c6opa H3 sthx 3K3eMn^npoB, codpaHHbift flecy- 
ji a bh, 6bui onpeAe^eH npo({). H. H. Ky3HeuoBbiM KaK P. conden - 
sata , xoth y P. condensata MB. ncejirae iiBera, a He nypnypoBbie, KaK 
y Harnero BHAa, co6paHHoro flecyjiaBH b BepxoBbax Te6epAbi eme 
b 1899 r. OTTyAa nee HMeeTCH ocTaBaBiHHHCH HeonpeAC^eHHbiM 3K3eMn;iHp, 
codpaHHbiH TpHropbeBbiM b 1915 r., h H3 A6xa3HH ecTb ABa 3K3eM- 
n^npa: codpaHHbiH BopoHOBbiM b 1902 r. h riaHiOTHHbiM b 1934 r. 
c noMeTKoft „o6HJibHo“. 

Pedicularis Panjutini E. Busch othochtch k cckuhh Erostres , becKJiio- 
Bbix, k rpynne c onepeAHbiMH ./iHCTbHMH, KyAa npHHaA^cncaT P. conden¬ 
sata MB., P. Wilhelmsiana Fisch.,P. atropurpurea Nordm., P balkharica 
E. Busch. 

B3bi6cKHft xpedeT h BepxoBbH TefiepAbi hbahiotch onaraMH, rAe coxpa- 
HHJIHCb ApeBHe-TpeTHHHbie 3JieMeHTbI (|>;iOpbI H HMeeTCH ue^blH pHA 3HAe- 
mhhhhx aah KaBKa3a bhaob. Ha B3bi6cKOM xpedTe coxpaHHJmcb Geum 
speciosum Alb., Campanula mirabilis Alb., C. Dzaaku Alb. h ap*, a b Bep- 
xoBbHx p. TebepABi pacryT Ranunculus subtilis Trautv., Vesicaria 
graeca Reut., Rhododendron ponticum L., Vaccinium arctosiaphylos L.> 
Veronica pontica (Rupr.) Wettst. 

Pedicularis Panjutini E. Busch hoc loco n. sp. (Sect. Erostres Boiss.) 

2/-. Bee pacTeHHe, KpoMe couBeraa, rojioe, 11—30 cm Bbirn., npH ocho~ 
BaHHH c n^eHqaTbiMH dypbiMH qemyeBHAHbiMH HH30BbiMH jiHCTbHMH mnpoKO- 
oBajibHoft (JiopMbi, 5 —7 mm RJi. 3ejieHbie jihctbh inHpoKO-oBa^bHbie, n./ia- 
CTHHKa HX 8—10 CM AA., 4—5 CM IHHp., ABOHKO-nepHCTO-pa3ACAbHbie Ha 
ocTpoKOHenHbie nn/ibnaTbie AOAbKH, HH>KHHe Ha AAHHHbix (3 — 5 cm aa.) 
qepeuiKax, BepxHHe nonTH cHAflHHe. CouBeTHe rydoe, mepcTHCTO-cny- 
TaHHo-BOHJiOHHoe, npHUBeTHHKH TpaBHHHCTbie, jiaHueTHbie, nepHCTO-HaApe- 
3aHHbie. HamenKa KOJiOKOAbqaTaa, 6—8 mm aa., mepcTHCTO-cnyTaHHo- 
BOHAOHHaH, C TpeyrOAbHbIMH KOpOTKHMH 3y6u,aMH. BeHHHK nypnypOBblfi, 
17 — 20 mm aa., bhxoah H3 qameHKH oh noA yrAOM H3orHyT, c 3aKpyr- 
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e. a. syiu 


jieHHOH BepXHefi rydoii (mjieMOM) de3 3ydanKOB h 6e3 HOCHKa h c TpexAO- 
nacTHOii OKpyr^oft HHJKHeft rydoft. Hhth thhhhok ot ochob3hha roAbie, 
b BepxHeft qacTH CAado BOAOCHCTbie hah rouble. KopodoHKa _(pnc.l). 

2/-. Tota (inflorescentia excepta) glabra, 11—30 cm alta, basi foliis infi- 
mis brunneis squamiformibus membranaceis late-ovatis, 5—7 mm lg. Folia 
viridia late-ovata, lamina 8—10 cm lg., 4—5 cm. It., bipinnatipartita, laci- 

nulis acutis, serratis, radicalia 



Phc. 1. HajieBO — o6jihk pacieHHH Pedicularis Pa - 
njutini E. Busch, HanpaBO BBepxy — yBejiHneHHbiH 
UBeTOK c npmiBeTHHKOM, HanoaBo BHH3y — pa3pe- 


longipetiolata(petiolo 3—5 cm 
lg.), superiora fere sessilia. 
Inflorescentia densa, intricatim 
hirto-tomentosa, bracteae her- 
baceae, lanceolatae, pinnati- 
sectae. Calyx campanulatus, 
6—8 mm lg., intricatim hirto- 
tomentosus, dentibus triangu- 
laribus brevibus. Corolla pur¬ 
purea, 17—20 mm lg., supra 
tubum calycinum infracta, ga¬ 
lea rotundata, edentula, ero- 
stris, labio inferiore trilobo. 
Filamenta a basi glabra, parte 
superiore sparse pilosa v. 
glabra. Capsula.... (fig. 1). 

06ht. KydaHCKHfl Kpaft, 
BepxoBbH p. TedepAbi, Mearay 
poAOAGHApoHaMH. 2200—2600 

m. 29. VI. 1899. Ub. Zlecy- 
a a b h! TaM ace. 26. VI. 1915. 
Ub. rpuropbeB! Adxa3Ha, 
B3bi6cKufi xpe6eT, KaMeHH- 
CTbie Ayra Ha r. Munmupa. 
24. VIII. 1902. Ub. Bopo- 
h o b! npeAd3bi6cKHH xpedeT, 
noAHHa y nepeBaaa flricx, 
1800 m, KaMeHHCTbie ayra 23. 
VII. 1934. Ub. n a h io t h h! 

HaB. Kuban, fontes fluvii 
Teberda, in rhododendretis 
caucasici, 2200—2600 m. 29. 
VI. 1899. fl. Desoulavy! 
Ibidem. 26. VI. 1915. fl. Gri- 


3aHHaa nameqKa. gorjev! Abchasia, jugum 

Bzybicum, in pratis lapidosis 
montis Czipschira. 24. VIII. 1902. fl. G. Woronow! Jugum Antibzybicum, 
ad trajectum Japsch, 1800 m, in pratis lapidosis. 23. VII. 1934. fl. copiose. 
P a n j u t i n! 


Pa3dnpaarepdapuft IO. H. BopoHOBa, a HamAa bOTA eAbHofi odAoacKe 
c HaAnncbio pyKoft IO. H. „Umbelliferae“l codpaHHbift hm. h <t>. H. A a e- 
KceeHKO HeonpeAeAeHHbift aioeMnAap Adoxa moschatellina L. Ha sth- 
KeTKe HanncaHo: „Prov. Daghestan, distr. Kurinsky, inter p. Duruschtal 
et Churudsh, in declivio boreali angustiis Magu-dara. In sylvis populneis. 
22. V. 02. Leg. Alexeenko et Woronow". 

, Ho cnx nop Adoxa moschatellina L. dbiAa yKa3aHa aah KaBKa3a 
JleAedypoM no MapmaAAy-BudepmTeftHy (Ledeb. Fl. Ross. II, 



3AMETKH 0 KABXA3CX0ft <t>AOPE 
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p. 382: in prov. caucasicis. M. a Bieb.). Bo Flora Taurico-caucasica Map- 
majiJia-BHbepniTeHHa, t. I, p. 306, roBopuTca: „Occurrit in alpes- 
tribus Caucasi". yxa3aHHe a^ih aabn KaBKa3a HeBepoaTHO, TaK Kan Adoxa 
moschatellina L. —THnnHHoe JiecHoe paereHHe. yrpoccreftMaBO „<t>Aope 
KaBKa3a“, IV t„ CTp. 39 roBopHTCa: ..Ilocjie yKa3aHHbix CTapHHHbix cbo- 
poB boaee Ha KaBKa3e, noBHAHMOMy, He cobapaaocb. TpebyeTCH npOBepxa 
HaxoacAeHHH ero y Hac, Tax xax b repbapnn Bnabreabuca h JleAe- 
■bypa Mor.ro 6biTb HenpaBHJibHo yxa3aHo MecTOHaxoxcAeHHe". 

npeacAe Bcero h cTa^a HcxaTb no nepBOHCTOHHHxy, t. e. b repbapHH 
Mapmajuia-BafiepuneftHa, h namjia ABa 3X3eMnJiflpa: oahh H3 Me- 
pe<J)bi(yKpaHHa), Apyroft H3-noA Mocxbh, h hh OAHoro c KaBxa3a. B ochob- 
hom ace repbapHH BHH’a HamaHCb ABa 3X3eMnaHpa: oahh, noBHAHMOMy, 



HMeeT Ha 3THxeTxe HaAnncb pyxoft MapmaaJia-BHfiepuiTeHHa 
„Caucas. WS.“, nonm cTepmyrocH, a CBepxy pyxoft P. <b. HnMaHa 
ripHnncaHo: „Adoxa moschatellina' L.“ h BHH3y pyxoft Toace HHMaHa 
„KaBxa3 Wilhelms”. noBHAHMOMy, stot caMbift 3 K 3 eMnaHp h npHBO- 
Aht Mapmajui-BafiepuiTeliH b CBoeft (Juiope.- Bhahmo stot 3 X3eM- 
naHp npoHcxoAHT c rpynn MHHepajibHbix Boa, rAe aora h cobHpaa 
BHJibreabMC, h cobpaH b aecy. ? 

BTOpoft ace 3X3eMna3p, o xotopom roBOpHT TpoccreftM (h3 rep¬ 
bapHH JleAebypa) cobpaH JleAebypoM He Ha KaBxa3e, rAe oh 
HHxorAa He 6hji, a baH3 Koxxo3a b KpbiMy. JIcho HanncaHHoe pyxoft 
JleAebypa chobo „Koxo 3“ bbia '0 ouinbonHO nponHTaHo, xax „Kaukas“. 
3to BecbMa HHTepecHo, Tax xax Adoxa moschatellina L. aha KpbiMa He 
yxa3aHa. 

OneHb HHTepecHaa HaxOAKa AaexceeHxo h BopoHOBa cHOBa 
noATBep*AaeT HaxoacAeHHe Ha KaBxa3e Adoxa moschatellina L. FIobh- 
AHMOMy, Adoxa moschatellina Ha KaBxa3e oneHb peAKa h pacTeT b aecax 
HH*Heft ropHoft noaocw h paHo 3axaHHHBaeT CBoe pa3BHTHe h noTOMy 
.aerxo nponycxaeTca HCCAeAOBaiejJHMH. 
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e. a. Bym 


E. A. BUSCH 

Notizen fiber die kaukasische Flora 

Die Verfasserin beschreibt zuerst eine neue Pedicularis - Art aus dem 
westlichen Teile des Grossen Kaukasus, namlich von den Quellen des 
Flusses Teberda und vom Bzyb-Bergriicken. Die beiden interessanten Gegen- 
den beherbergen verschiedene alt-tertiare Floren-Relikte und eine Reihe 
von fur den Kaukasus endemischen Pflanzenarten. 

Ferner fand die Verfasserin ini Herbarium des Botanischen Institutes 
der Akademie der Wissenschaften URSS ein Exemplar von Adoxa moscha- 
tellina L. aus dem Daghestan, von Alexeenko und W o r o n o w gesam- 
melt. Die friiheren Angaben dieser Pflanze fur den Kaukasus sind nicht 
zuverlassig. Die Verfasserin stellt gegenwartig die Verbreitung dieser 
Pflanzenart im Kaukasus fest und fiihrt dabei die Adoxa moschatellina 
L. auch zum ersten Male fur die Krim auf Grund vom authentischen 
Exemplar von Ledebour aus dem Dorfe Kokos an. Das Wort „Kokos“ 
hat man als „Kaukas“ gelesen, und darum wurde dieses Exemplar in den 
Kaukasus verlegt, obgleich Ledebour niemals den Kaukasus besuchte. 



TOM 20 _ BOTAHH'JECKMPl JKYPHAJl CCCP _ 1935 M 4 

TOME 20 JOURNAL BOTANIQUE DE L’URSS 1935 M 4 


M. C lllAJIbIT h A. A. KAJIMbIKOBA 

KopHeBan CHCTeMa pacieHHH b ochobhux noHBeHHbix THnax 

yKpaHHbi 

C 12 pHcyHKaMH 

' (EIojiy^eHO 16/III 1934) 

KopHeBan CHCTeMa paCTeHHft, 3HaneHHe KOTopoft a o cero BpeMeHH 
HeAocTaTOHHO oueHHBa^H, 3ac^y>KHBaeT ocoSoro BHHMaHHH h cneiiHajib- 
HblX HCCJieAOBaHHH, B HaCTHOCTH CO CTOpOHbl arpOHOMOB H nOHBOBeAOB. 

Ynacrae pacTHTeAbHocTH b n 0 HB 006 pa 30 BaTeAbH 0 M npouecce (a pacra- 
Te^bHOCTb — oahh H 3 rAaBHeftuiHx (JiaKTopoB noHBOo 6 pa 30 BaHHn) ocy- 
mecTBJineTcn, rAaBHbiM o 6 pa 30 M, npn nocpeACTBe noA 3 eMHoft nacTH pacTe- 
hhh. Tan, HaKonjieHHe opraHnqecKHx BemecTB b no^Be h pacnpeAeAeHHe 
HX no ropH 30 HTaM B 3 HaHHTejIbHOH CreneHH CBH 3 aHO C KOpHeBOft CHCTeMOH. 

06 pa 30 BaHne cTpyKTypbi h OTHacTH cjionceHne noHBbi b 3 HaHHTeAb- 
HOH Mepe MO)KHO TaKnce CBH 33 Tb C KOpHflMH paCTeHHH. Or KOpHeft 3 aBH- 
CHT OTHaCTH H HeKOTOpbie (j)H 3 HHeCKHe $yHKLI.HOHaAbHbie CBOflCTBa nOHBbl, 
KaK nop 03 HOCTb, BOAOnpOHHUaeMOCTb H Ap. 

riepeHoc coAeft H 3 oahhx ropn 30 HTOB noHBbi b Apyrne, HcnoAb 30 Ba- 
HHe boahwx pecypcoB, KOAedaHHe ypOBHn rpyHTOBbix boa b cbh 3 h c pacTH- 
TeAbHocTbio — Bee 3 th nBAeHHn, rAaBHbiM o 6 pa 30 M, o 6 ycAOBAeHbi Aen- 
TeAbHOCTbK) KOpHeBOH CHCTeMbl. 

Mbi H 3 ynaeM no^By He KaK caMOCTomeJibHbiH H30AHp0BaHHbift 06 'beKT, 
a KaK cpeAy Aah paCTeHHft, HMen b BHAy H3MeHHTb ero TaK, HTo 6 bi Han- 
jiynuiHM o6pa30M HcnoAb30BaTb aah H3yneHHn pacTHTeAbHoft npOAyKUHH. 
riosTOMy hh b KoeM CAynae HeAb3n AonycTHTb oAHOCTopoHHero hc CAe- 
AOB3HHH nOHBbl, ee MOp(|)OAOrHH, 4)H3HHeCKHX H XHMHHeCKHX CBOftCTB H 
b to >Ke BpeMH onycTHTb H3yHeHne roro 06 'beKTa, a ah KOToporo naM 
HyncHa no^Ba — pacTeHHH h b nacTHOCTH— KOpHeBOft cHCTeMbi. 

C Apyron CTopOHbi caMoe cymecTBOBaHHe paCTeHHH, ero boahhA h 
nnmeBOft (b nacTHocTH coAeBoft) pe>KHM, b nepByio onepeAb, aaBHCHT 
OT ACHTeAbHOCTH KOpHeft. 3aCyXOyCTOH^HBOCTb, COAeBbIHOCAHBOCTb, MOpO- 
30CT0HKOCTb paCTeHHft B TaKOH )Ke CaMOft CTeneHH CBH3aHbI C (JiyHKUHOHHpO- 
BaHHeM HaA3eMHbix opraHOB, HanpHMep AHCTbeB (b qacTHOCTH ycTbHu), 
KaK H C OCOdeHHOCTHMH nOA3eMHOft naCTH paCTeHHft — KOpHeft, HX aKTHB- 
HOCTblO, CnOCOdHOCTblO K TAydHHHOMy HAH dOKOBOMy paCnpOCTpaHeHHIO, 
MOlUHOCTblO, BeAHHHHOft OCMOTHHeCKOTO ABBAeHHH KAeTOHHOrO COKa H T. A- 

HaKOHeu, rceAan 6oAbuian 6HOAorHHecKan rpynna paCTeHHft HcnoAb- 
3yeT aah cBoero pa3MHOAceHHn, KpoMe ceMHH h noA3eMHbie opraHbi — 
KopHeBHma h KOpHeBbie OTnpbiCKH. K sToft rpynne npHHaAAOKHT 3naHH- 
TeAbHan nacTb HauiHX MHoroAeTHHx copHHKOB. riosTOMy ajih ycTaHOBAe- 
hhh arpoTexHHnecKHx MeponpHHTHft no 6opb6e c copHHKaMH Heo6xoAHMo 
3HaTb CBOftCTBa HX nOA3eMHbIX OpraHOB. 
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M. C. IHA/IblT H A. A. KAJIMbIKOBA 


HTaK, KopHGByio CHCTeMy pacTeHHft cjieAyeT yqnTbiBaTb npeatAe Bcero 
npH Hcc^eAOBaHHH n xapaKTepHCTHKe noqBeHHbix ranoB. K coacaaeHHio, 
Ao HacToamero BpeMeHH HMeeTca He 3 HaqHTe,/ibHoe KOJinqecTBO cBe/ieHHH 
o noA 3 eMHbix opraHax pacreHnn. H jinuib 3a nocaeAnne roAbi npoH 3 Be- 
AGh paA HCC^eAOBaHHH, KOTOpbie AaaH HOBbie MaTepHajibi H 3 stoh Maao 
H3yaeHHOH oTpacJiH reoSoTaHHKH. 3 th pH 30 l /iornqecKHe 1 nccjieAOBaHHa 
Ha YnpaHHe dbiJiH npoH 3 BeAeHbi M. UlaabiTOM b iokhom qepH03eMe, 
M. LLIa^biTOM, A. KajiMbiKOBOH 2 — b noqBax yKpanHCKoro npaBo- 
depeacHoro rioaecba, a Tanace, noA pyKOBOACTBOM aBTopa, b odbiKHOBeH- 
hom aepH03eMe h Ha noqBax JieBodepeaoioro rioaecba . 3 OTAejibHbie nccae- 
AOBaHHa npoH3BeAeH'bi 6 bi;iH TaKa<e n. norpedHHKOMHa noJieccKnx 
noHBax h t. a. rioaTOMy, npn cocTaBjieHHH HacToamero oaepna npHiiuiocb 
orpaHHqHTbca AaHHbiMH o KopHeBoft cHdeMe jinuib b HeKOTopbix Tunax 
H pa3HOCTaX nOHB yKpaHHbl. Stoh >Ke npHHHHOH 06'baCHaeTCa H HepaB- 
HOMepHoe pacnpeAe^ieHHe MaTepnaaa no pa 3 HbiM noaBeHHbiM THnaM h 
pa 3 HOCTaM. 


MepH03eM 

A. lOacHbiH nepH03eM 

JXn a loatHoro aepH03eMa b rpaHHuax yKpaHHbl xapaKTepHbi caeAyw- 
IUHe npH3H3KH: 

HeBbicoKoe coAepacaHne ryMyca (4 — 6 %). 

TyMycoBbiH ropH30HT Hedoabmon moiixhocth (50—60 cm ). 

HaJiunne neKOToporo, xoth h He3HaqnTe./ibHoro, ynaoTHeHna HnacHefi 
qacra ryMycoBoro ropH30HTa, KaK npH3HaK H3BecTHbix H/iJiiOBHajibHbix 
npoueccOB. 

ripenMyuj,6CTB6HHo cyrJiHHHCTbiH MexaHnnecKHH cocTaB (MaTepHHCKaa 

nopoAa — 6oJibmen qacTbio ioacHbin jiecc). 

lOacHbin aepH03eM — noHBa cyxon CTenn c cooTBeTCTByiomnivi boahhm 
peacHMOM. Ko^naecTBO aTMOC(|)epHbix ocaA^OB b paflOHe pacnpocTpaHe- 
hhh loacHbix aepH03eM0B He3HaqnTejibHo: 300—400 (450) mm b toa. 
rpyHTOBbie boau JieacaT Ha Tanon rjiydHHe, hto doabmen qacTbK) coBceM 
He MoryT 6biTb ncnoab30BaHbi pacTmejibHOCTbio. Bbiconaa TeMnepaTypa 
B03Ayxa aeTOM Bbi3biBaeT noHnacenne OTnocHTeabHon BJiaacHOCTH B03Ayxa 
(naAaiomen b AeHb ao 18—20%) n, 3HaqHT, yBeanqHBaeT HcnapeHHe 
c noBepxHOCTH noqBbi. HarpeBaHHe BepxHnx caoeB noqBbi hhotah ao 60° 
eme doabine yBeanqnBaeT cyxocTb sthx cJioeB. HTaK, Mbi HadJiiOAaeM 
3Aecb acHO BbiaBaeHHyio (|)H3HqecKyio cyxocTb noqBbi. HaanqHe H3BecT- 
hoto KoaHqecTBa coaen b noqBeHHbix pacTBopax Bbi3biBaeT aB/ieHHa h 
(J)H 3HOJIOrHqeCKOH cyxocTH. 

J^eBCTBeHHyio pacraTeabHOCTb Ha loatHbix qepH03eMax cjieAyeT OTHe- 
cth k Tnny y3KOJincTHoro Tnnue-KOBbijibHHKa. flpeoSaaAaeT pacTHTeab- 
Haa accouHauna, b kotopoh rocnoACTByeT: Tnnen, ( Festuca sulcata Hack.) 
nepHCTbie kobujih ( Stipa ucrainica Smirn., S. Lessingiana Trin.) n Tbipca 
(Stipa capillata L.). Bee sto — MHoro^eTHne 3aaKH c naorabiMH A^pHO- 
BHHaMH n KcepOMOp(j)HOH CTpyKTypoft, oTpaacaioLuen Ha cede odiimn 
Ae(J)HUHT Baarn. 


1 He Mory corjiacHTbca c BBeneHHbiM b Hadoamee BpeMH TepMHHOM „paAHKOJiorHH\ 
t. k. cqHTaio HenpaBHJibHbiM coneiaHne b o^hom cjioBe omioro JiamHCKoro kophh radix h 
rpeqecKoro Xc/yo?, a npennoqnTaio B3HTb 06a rpeqecKHe KopH5i. 

2 Oco6o caenyeT oTMemTb yqacTne b padoie jiadopaHTa JI. C h h r h p b. 

3 Bcioiiy — no KOM6nHHpoBaHHon MSTojuiKe H. A. KannHCKoro, H3MeHeHHOPi bbto- 
poM, h TpaHineHHofi. 
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H3yneHHe KOpHeBOH CHCTeMbI paCTHTeJIbHOCTH 3T0H aCCOUHaiXHH 1 , 
npoH3BeAeHHoe aBTopoM nyTeM otmubkh noqBeHHbix mohojihtob, b3htwx 
no reHera^iecKHM ropH30HTaM (Ka^^bin ropH30HT hjih nacTb ero — oT^e^b- 
Hbin mohojiht), noKa3a^H, mo ocHOBHaa Macca KOpHeft Jie>KHT b ryMyco- 
bom ropH30HTe, rjiaBHbiM o6pa30M b ero BepxHen nacTH. Tan, Ha n;io- 
ma/tn b 1 m 2 kophh pacnpeAeJia^HCb no Macce (b rpaMMax) 2 TaK(Ta6;i. 1): 

TABJIHLIA 1 

P a c n p e a e ji e h h e KOpHefl t h n q a k o b o - k o b bi a b h o ft accouHauHH 

b iowhom qepH03eMe 

TABELLE 1 

Wurzelver teilung in der Assoz. Festuca sulcata H a c k. + Stipae ini 
Tschernosem des Siidens 



S 

c 

Bo BceM ropn30HTe hah qaem ero 
Im ganzen Horizont oder seinem 
Teile 

BcAoe noqBbi b 10 cm 
In der Bodenschicht 
von 10 cm 

r 0pH30HTH 3 

Horizonte 

BbicoTa caoh b 
Schichtenhohe 

B z 

in gr 

b npou. OT 
obmero 4 Beca 
KOpHeh 

in Proz. zum 
allgemeinen 
Wurzelge- 
wicht 

H3 HHX aK- 
THBHLIX 5 6 

b npou. 

unter ihnen 
aktiveinProz. 

B Z 

in gr 

b npou. 
k BepXHeMy 
CAOIO 

in Proz. zur 
obersten 
Schicht 

H(E) 0—12 cm .... 

12 

1288,1 

42,9 

96,9 

1073,4 

100,0 

H(.) 12-37 cm ... • 

25 

1153,2 

38,4 

94,9 

462,6 

43,1 

HP 37—50 cm .... 

13 

379,4 

12,6 

96,4 

291,8 

27,2 

/50—75 cm . . 

\75—100 cm . . . . 

25 

139,3 

4,7 

96,0 

55,8 

5,2 

25 

40,51 1,4 

i 

100,0 

1 6,2 1,5 

Bcero ^o 1 ^ 

P 175 — 200 cm 

100 

25 

3002,5 

1,0 

100% 

71 

0,4 

0,04 


H3 npHBeAeHHoft Ta6;mubi (cm. pnc. 1 AnarpaMMy n l) bhaho, qTO b Bepxnnx 
AByx TpeTHX ryMycoBoro ropn30HTa, a o rjiy6mibi 37 cm, Jie>KHT 81,3% 
Bceft Maccbi KopHeft, a bo BceM ryMycoBOM ropn30HTe — 93,9%. HHTepecHo, 
hto yMeHbineHHe KOJinnecTBa KopHen (rpa(|)bi 6 h 7 Harneft Taojinubi) 
HAeT AOBOJibHo 3aKOHOMepHO (hto npoBepeHO Ha MHoronHc^eiiHOM Maie- 
pHa^e), a hmchho: MaKCHMajibHoe KO^nnecTBO KopHen HaxoAHM b npuno- 
BepxHOCTHOH hbcth ryMycoBoro ropn30HTa. 3aieM Ha6^iOAaeTCH nocTeneH- 


1 B rocyAapcTBeHHOM HHCTHTyie-3anoBeAHHKe ^Hanjin 4 (AcKaHMH HoBa). 

2 TyT, KaK n BCiOAy, Bee B03AyuiHO-cyxoft Maccbi. 

3 r opn 30 HTbi o6o3naqaeM no ana#. A. H. CoKOJiOBCKOMy (18), Tan KaK cqmaeM, 
qTO 3TOT cnocod o6o3HaqeHHa AaeT HaHAyqinee npeACTaBJieHne o npoueccax, xapaKTepa- 
syionxHx OTAeAbHbie ropn30HTbi. 

4 OOiuhh Bee npuHHT b o6T>eMe noqBbi ao iviydHHbi 1 m . 

5 AKTHBHbIMH KOpHHMH (yCAOBHO) CqHTaeM KOpHH, nOKpblTbie KOpHCBblMH BOAOCKAMH. 

6 Ha AnarpaMMax H3o6pa>KeHO pacnpeAe^eHne Maccbi KopHen no reHeiHqecKHM noq- 
BeHHbiM ropH30HiaM ao rAy6nHn 1 m . Macca BCioAy H3MepaeTcn KpoMe A«arp. 8, 9, 11, 
rAe OHa BbiqncAeHa no o6T>eMy (b cm 3 ). byKBbi 03HaqaioT Ha3BaHHA ropn30HTOB no TpyAy 
aKaA. A. H. C o k o a o b c k o r o. 

Die Diagramme zelgen die Verteilung der Wurzelmasse nach genetischen Bodenbori- 
zonten bis zur Tiefe von 1 tn. 

Die Masse ist iiberall in gr. gemessen, mit Ausnahme von Diagr. 8, 9, 11, wo sie 
nach dem Umfang (in cm 3 ) berechnet wurde. Die Buchstaben bezeichnen die Horizonte, 
nach der Methode von Akad. A. N. S o k o 1 o w s k i. 
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M. C. IllAJIbIT H A. A. KAJIMblKOBA 


Hoe, ho AOBo;ibHO 6bicTpoe yMeHbuieHHe KOJiHuecTBa KopHeft ao HH)KHeil 
rpaHHubi ryMycoBoro ropH30HTa, t. e. ao rJiyOHHbi okojio 50 cm. 

C nepexoAOM k noAnoHBe KOt/innecTBo KopHefi pe3Ko h BHe3anHO 
yMeiibinaercH, h c AajibHefluiHM yrjiy6;ieHHeM HaOjnoAaeTCH AaJibHeiiHiee 
pe3Koe naAeHne Maccbi KopHeft. BnpoueM, erne Ha iviydHHe 2 m mo>kho 
HafiTH HeKOTOpoe KOJIHHeCTBO KOpHeft, KOTOpbie 3AeCb He SaKaHHHBaiOTCH^ 
a HAyT rviy6)Ke. 

B CBH3H C TeM, HTO OCHOBHVIO MaCCy paCTHTeJIhHOrO nOKpOBa COCTaBt/IHIOT 
3/raKH, He HMetomne to^ctmx KOpHeft, 3HauHTe./ibHoe 6o^buiHHCTBo KopHeft 
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Phc. 1. 1. Accou. Festuca sulcata Hack, -f Stipae Ha kokhom qepH 03 eMe. 
2. Accou. Festuca sulcata Hack.-j-Py rethrum millefoliatum Willd. Ha io)khom 
uepH03eMe. 3. Flo.ie p>kh Ha iokiiom qepHoaeMe. 4. flojie mueHHUbi Ha iowhom 
qepH03eMe. 5. flojie jnouepHbi Ha k»khom qepH03eMe. 6. flojie 03hmoh nmeHHUbi 
Ha o6biKHOBeHHOM qepH03eMe. 7. Flojie jnouepHbi Ha o6biKHOBeHHOM qepHo- 
3eMe. 8. Cyxoft 6op Ha CKpbiTO-no,n30JiHCTOM necne (no IlorpedHHKy). 

9. BjiaacHbift cydop Ha cjia6o-ono,n30JieHHOM necne (no norpe6HHKyj. 

10. Baa)KHb \Pl rpyu Ha CHJibHO-ono,n30JieHHOM cyrjiHHKe (no K a q h h c k o m y). 
Abb. 1. 1. Die Assoz. Festuca sulcata Hack. -{-Stipae auf Tschernosem des 
Siidens. 9. Die Assoz. Festuca sulcata Hack. + Pyrethrum millefoliatum 
Willd. auf dem Tschernosem des Siidens. 3. Roggenfeld auf dem Tschernosem 
des Siidens. 4. Weizenfeld auf dem Tschernosem des Siidens. 5. Luzernefeld 
auf dem Tschernosem des Siidens. 6. Winterweizenfeld auf dem gewohnlichen 
Tschernosem. 7. Luzernefeld auf dem gewohnlichen Tschernosem. 8. Trockner 
Kiefernwald auf verborgen-podsoligem Sand (nach Pogrebniak). 9. Feuch- 
ter Kiefernwald mit Laubholz Beimischung auf schwach podsoliertem Sand 
(nach Pogrebniak). 10. Feuchter Laubholzwald auf stark podsoliertem- 

Lehm (nach Katschinski). 


npHHaA*/ie>KHT K T3KHM, KOTOpbie MbI yCJIOBHO Ha3bIBaeM „aKTHBHbIMH a 
HJItf „AeHTe.7IbHbIMH“. K 9TOH KaTerOpHH OTHOCHTCH KOpHH, nOKpblTbie 
KopHeBbiMH BOJiocKaMH; b odmeM HX OKOJIO 96 — 97°/o. 

BTOpaH aCCOUHaUHH AeBCTBeHHOH paCTHTeJIbHOCTH, IHHpOKO pacnpocTpa- 
HeHHaH B paHOHe y3KO./IHCTHbIX THnuaKOBO-KOBUJIbHblX CTeneft Ha K))KHbIX 
uepH03eMax, coctoht npenMymecTBeHHO H3 THnuana ( Festuca sulcata 
Hack.) h pOManiHHKa hjih nwpeTpyMa ( Pyrethrum millefoliatum Willd). 
K HHM B 3HaHHTeJIbHOM KOJIHHeCTBe npHCOeAHHHIOTCH KOBblJIH, TbipCa 

h KOJiepHH ( Koeleria gracilis Pers.) 

PacnpeAejieHne Maccbi KopHeft no nouBeHHbiM ropH30HTaM b 3Toft 
accouHauHH b o6ih;hx nepiax HanoMHHaeT to, uto mh ynce bhacjih 
b THnuaKOBO-KOBbuibHOH (cm. Ta6;i. 2 HpHC. 1, Anarp. 2). 



KOPHEBAH CHCTEMA PACTEHHH B nOqBEHHbIX THI1AX YKPAHHbl 361 


TAB/IHUA 2 

PacnpeflejieHHe KopHen poMauiHHKOBoft accouwauMH b iokhom 

qepH03eMe 

TABELLE 2 


AVurzelverteilung in der Assoz. Festuca sulcata Hack.-J-Py rethrum mil - 
lefoliatum Willd. im Tschernosem des Siidens 
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13 
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10,2 
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vu f 50— 76 cm 

26 

168,5 
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24 

57,0 
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99,3 

24,0 

i 

2,6 

Bcero ao 1 m 

100 cm 

2251,0 

100 % 

77,3 

_ 

_ 

P 175—200 cm 

25 

24,5 


100 

9,8 



CpaBHHBan pacnpeA^eHHe Maccbi KopHeft o6enx accoiiHaijHH K»KHoro 
qepH03eMa, mohcho yBHAeTb, qTO ocHOBHaa pa3HHu;a 3aKJiioqaeTCH b tom, 
HTO B THnqaKOBO-pOMaillHHKOBOM aCCOUHaUHH KOt/IHqeCTBO HeaKTHBHbix 
KopHeft (t. e. jiHineHHbix KopHeBbix bo^ockob) 3HaqHTe^bHO 6ojibme, qeM 
B THnqaKOBO-KOBbL/IbHOH, H COCTaBJIHeT OKO./IO 23% BCeft Maccbi KopHeft, 
b to BpeMH KaK b nocjieAHen— Bcero Jinuib okojjo 4%. Bojibine Bcero 

(OTHOCHTe^bHO) HeaKTHBHbIX KOpHeH Jie)KHT B BepXHeM ropH30HTe, TAe 
HaHHHaiOTCH caMbie TOJiCTbie KOpHH pOMauiHHKa (Pyrethrum). C yrjiydjieHHeM 
b noHBy KOJinqecTBO HeaKTHBHbix KopHeft yMeHbmaeTCH, h Ha HeKOTopon 
T^y6HHe nOHTH BCe KOpHH nOKpbITbl BOJIOCKaMH. 

He MeHee acHaa pa3HHu;a h b tom, hto b TnnqaKOBO-nHpeTpoBOH 
accounauKH Aaace Ha iviy6HHe 2 m HaxoAHM eme . 3HaqHTe;ibHoe kojih- 
qeCTBO KopHeft. 3t0 CBH3aHO C OCOSeHHOCTHMH KOpHeBOH CHCTeMbI 
pOMauiHHKa, HAymen AOBOJibHo rjiySoKO h o6biqHO npoHHKaiomeH b 6o;iee 
rjiySoKne ropH30HTbi qeM y 3/iaKOB. 

y KOpHeBOH cHCTeMbi, KaK opraHa* pacTeHHa, (|)yHKUHH KOTOporo 
3aKJiioqaeTCH npenMymecTBeHHO b Hcno;ib30BaHHH nHTaTejibHbix BemecTB 
h boahhx pecypcoB noqBbi, qpe3BbiqaftHO BaatHoe 3HaqeHne HMeeT pa3Mep 
H nOBepXHOCTb KOpHeH, h6o HMeHHO nOBepXHOCTbK) npOHCXOAHT BCaCblBa- 
Hne noqBeHHbix pacTBOpoB. K coacajieHHio, y Hac HeT mctoaob rjih yqeTa 
BCeft nOBepXHOCTH KOpHeH nOJIHOCTblO, BMeCTe C KOpHeBbIMH BO;iOCKaMH. 
riOSTOMy npHXOAHTCH OrpaHHqHTbCH AaHHbIMH O nOBepXHOCTH KOpHeH, 
He yqHTbiBaq bo^ockob; npn stom cJieAyeT noMHHTb, hto nocJieAHHe 
yBeJinqHBaiOT nOBepXHOCTb b HecKOJibKO pa3 (no HeKOTOpbiM noAcqeTaM 
b 5—7 pa3). Ho h TaK Mbi nojiyqaeM 3HaqHTe;ibHbie un(J)pbi. Tan, 
b th nqa kobo-kob buib hoh accounauHH, b paccMOTpeHHOM Bbime cjiyqae, 
o6maa nOBepXHOCTb cyMMbi KopHen Ha ruiomaAH b 1 m 2 ao r;iy6HHbi 1 m 
(t. e b 1 m 3 noqBbi) cocTaBjiaeT 225 m 2 . PacnpeAeAeHHe nOBepXHOCTH 
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KopHeH no OT^ejibHbiM ropH30HTaM nojiHocTbio coBna^aeT c pacnpe^ejie- 
HneM Maccbi KopHeft. TaK, H3 o6mefi cyMMbi noBepxHocTH 225 m 2 , b ryMy- 
cobom ropw30HTe (0,50 cm) Jie^KHT okojio 213 m 2 hjih 94,8%, npnneM no 
OTRejibHbiM nacTHM ryMycoBoro ropn30-HTa kophh pacnpeAeJiaiOTCH TaK: 

H(E)— 0—12 cm - 82 m 2 
H(I) —12—37 cm — 98 m 2 
HP — 37—50 cm — 33 m 2 

yqm MomHOCTb OT^ejibHbix no,nropH30HTOB, moxcho yBHA^Tb nocTeneH- 
Hoe yMeHbineHne KOpHeBOH noBepxHocTH b rpaHnuax ryMycoBoro ropn - 
30HTa. TaK, b cjioe noHBbi b 10 cm b H(E) HaxoaHM okojio 68,5 m 2 
KOpHeBOH nOBepXHOCTH, H(I) — OKOJIO 39 M 2 , B HP — OKOJIO 2o M 2 . C 
OKOH^aHneM ryMycoBoro ropn30HTa h nepexoAOM k jieccy pa3Mep kophcboh 
noBepxHocTH cpa3y yMeHbinaeTCH. Ha rjiy6nHe 50—75 cm OHa ^ocTHraer 
eme 12 m 2 (Ha cjioh nonBbi MomHOCTbio 10 cm npHxoflHTCH okojio 5 m 2 )> 
ho yxce Ha rjiySHHe 75 — cm Haxo^HM JiHinb 0,8 m 2 KopHeBon noBepx- 
HOCTH (Ha CJIOH nOHBbl 10 cm — OKOJIO 0,3 M 2 ). 

Ha eme Sojibinen rJiyOHHe noBepxHocTb KopHen coBceM He3Ha4H- 
TejibHa. HanpnMep, Ha rjiy^HHe 170—200 cm OHa cocTaBJiaeT Bcero 0,06 m 2 ' 
HJIH 600 CM 2 (Ha CJIOH MOmHOCTbK) B 10 CM — OKOJIO 250 CM 2 ). 3th U,H(J)pbI, 
BO MHOrO pa3 MeHblHHe BejIHHHHbl nOBepXHOCTH B BepXHHX ropH30HTaX 
(Hanp. noBepxHocTb KopHeft h BepxHen nacTH ryMycoBoro ropH30HTa 
CBbiine neM b 2500 pa3 6ojibine, qeM Ha rjiyCnne 175 — 200 cm b nepe- 
cneTe Ha o^HHaKOBbin oG^eM noHBbi), Bee xce He TaK Majiw, t. k. noBepx- 
HOCTb B HeCKOJIbKO COT CM 2 , 5e3yCJIOBHO, B COCTOHHHH BCOCaTb 3Ha4H- 
TeJIbHOe KOJIHHeCTBO paCTBOpOB. noaTOMy HHKaK HejIb3H CHHTaTb, HTO 
TJiy6oKHe ropH30HTbi no^noHBbi He HcnoJib3yioTca pacTeHneM. 

B CBH3H C TOM, 4T0 yKa3aHO O „CHa6)KaK)IIJ,eH“ pOJIH KOpHeH, HHTe- 
peCHO OCTaHOBHTbCH Ha COOTHCUieHHH Ha^SeMHOH Maccbi H KopHeH. Ha 
1 z B03AyuiHO-cyxoH Ha^eMHon Maccbi pacTeHHH npnxoAHTcn b cpe^HeM 
ot 8 ao 14 z KopHen h 0,6 — 1,0 m 2 KOpHeBOH noBepxHocTH b ranna- 
KOBO-KOBbiJibHOH accoiiHau.HH h eme OoJibine — b THnnaKOBo-poMamHH- 
KOBOH. 

CnejiaeM nonbiTKy KpaTKo oxapaKTepn30BaTb oco6eHHOCTH KopHeBon 
CHCTeMbi rjiaBHenuinx pacTeHHft AeBCTBeHHOH CTenn. MHorojieTHHe njioTHO- 
AepHOBHHHbie 3JiaKH Festuca sulcata Hack., Koeleria gracilis Pers., Stipae r 
o6pa3yioni,He ochobhoh (})oh pacTHTejibHoro nonpoBa, HMeioT KopHeByio 
CHCTeMy oahoto Tnna (pnc. 2). Ot ^epHOBHHbi otxoaht MHOroHHCJieHHbie 
KopHH, o6pa3>ioiii.He b BepxHCH Hacra KaK 5bi meTKy. 3th KopHH no;ixo- 
Am non H3BecTHbiM yrjiOM k noBepxHocTH h nocTeneHHO pacxo^HTCH 
b CTopoHbi, 3aTeM Ha rjiySHHe 20 — 30 cm ohh 6ojibmefi qacTbio 3aBopa- 
HHBaiOT h nAyr 6ojiee hjih MeHee BepTHKajibHO Brviy6b; 3aK3H4H- 
BaioTCH 6ojibiueH nacTbio Ha rjiy5HHe 1—1,5 -4^ y THnnana Festuca sulcata 
Hack, h 1,5 mw. rjiyOxce — y KOBbijm h Tbipcbi (Slipa capillata L.). 
3th kophh nepBoro nopajiKa o6jia^aiOT MHoroHHCJienHbiMH kopotkhmh 
OOKOBbIMH BeTOHKaMH, pa3BeTBJI5II0mHMHCfl B CBOK) onepeAb. Bojibine 
Bcero pa3BeTBjieHHH pacnojio>KeHo b ryMycoBOM ropn30HTe, r Ae. 3aKaH4H- 
BaeTcn h nacTb KopHeft 1 nopn^Ka. C OKOHnaHHeM ryMycoBoro ropn- 
30HTa, ^ajiee Brjiy6b npoxo^HT BepTHKaJibHbie KOpHH c OTHOCHTejibHO 
KOpOTKHMH H MaJIO p33BeTBJieHHbIMH BeTKaMH. 

OcoSoro BHHMaHHH 3acjiy>KHBaeT to, hto y 6^jibiHHHCTBa bthx 3Jia- 
kob, KpoMe yxce yKa3aHHOH CHCTeMbi KopHen, mo>kho KOHCTarapoBaTb 
BecbMa rycTyio h TOHKyio ceTb cnjibHO pa3BeTBjieHHbix KopeuiKOB y caMcn 
noBepxHocTH noqBbi. 3th KopeuiKH, qacTO o6pa3yiomHe KaK 6bi bohjiok 
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BOKpyr ^epHOBHHbi, AOJDKHbi HrpaTb rpoMaAHyio po;ib, TaK KaK ohh 
nepexBaTbiBaiOT He6o;ibmHe oca^KH h to He3HanHTe./ibHoe KOJinnecTBO 
boah, KOTopoe nocTynaeT b noBepxHOCTHbie c^oh nonBbi b pe3y.ibTaTe 
pocbi, azicop6uHH boah h3 B03Ayxa h KOHAeHcauHH ee b nonBe h t. a* 
TaKHM o6pa30M sth KopeuiKH c./iy>KaT, noBHAHMOMy, npeHMymecTBeHHO 
ju ih aoctqbkh boah, a He cojieH. OcTajibHaa nacTb KopHeBOft cncTeMbi 
HMeeT yHHBepcajibHoe 3HaneHHe. 



Phc. 2. KopHeBaw CHCTeMa Festuca sulcata Hack. Ha kokhom qepHOseMe. 

Abb. 2. Das Wurzelsystem von Festuca sulcata Hack, in Tschernosem 

des Siidens. 

3th Ha6jiiOAeHHH nojiHOCTbio coBnaAaiOT c uh^pobhmh ashhumh, no- 
jiyqenHbiMH b pe3y;ibTaTe otmhbkh KopHen H3 mohojihtob (cm. Bbirne). 

PoMauiHHK ( Pyrethrum millefoliatum Willd.) HMeeT KopHeByio CHCTeMy 
hhoto THna. Ot ropH30HTa;ibHbix cTe6./ieH y stoto pacTeHHH otxoaht 
nOHTH BepTHKaJIbHO HJIH nOA HeKOTOpbIM yJVIOM MHOrOHHCJieHHbie TO/ICTbie 
KOpHH, CHJIbHO pa3BeTB^HK)mneCH H nOKpblTbie MHOrOHHC/ieHHblMH OTBeT- 
BJieHHHMH. y poMauiHHKa He o6Hapy>KeHO rycTon ceTH npnnoBepxHOCT- 
HblX TOHKHX KOpeUIKOB. TaKHM o6pa30M 3TO paCTeHHe He HCnOJIb3yeT 
(hjih Ma/io Hcno^b3yeT) BJiary caMoro BepxHero c/ioh noqBbi. 3aTO Biviydb 
ero kophh HAyT AOBOJibHO r/iydoKO— Ha 17 2 *2 m h r^iy6>Ke. 

K toh nee 6nojiorHqecKOH rpynne, hto h nnpeTpyM, npHHaA^encaT h 
MHoroHHCJieHHbie Apyrne AByAO^bHbie pacTeHHH iohchoA CTenn, KaK nep- 
MeKH ( Statice ), 30HTHHHbie h MHorne Apyrne. Ohh o6./iaAaiOT AOBO^bHO 
toacthm cTepncHeBbiM KopHeM 6e3 3HanHTe^bHoro Ko^nnecTBa 6oKOBbix 
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OTpacjieft b BepxHeft qacTH, npoHHKaiomHM AOBOJibHO rviydOKo (1—2—3 m 
h r;iy6>Ke), AaiomHM ropH30HTa./ibHbie oTBeTB/ieHHH h Hcno«/ib3yiomHM 
B^ary h pacTBopbi H3 6o;ibmoro od'beMa noqBbi. 

K TpeTben CHOJiorHqecKOH rpynne cTenHbix pacTeHHH npHHa^eHcaT 
BeceHHHe (03HMbie h npoBbie) a^eMepbi. 3th Me^iKHe pacTeHHH, Hace- 
^HIOlUHe nOBepXHOCTb nOHBbl Me^y AepHOBHHaMH OCHOBHbIX 3,/iaKOB, 
pa3BHBaioTCH oneHb fibiCTpo h b TeneHHe KopoTKoro BpeMeHH npoxoAflT 
Bee CTa^wn CBoero pa3BHTHn. Ohh HaqHHaioT BereTaunio f c TeruibiMH 
BeceHHHMH ahhmh (MapT-anpejib), a yace b Haqajie h cepeAHHe Man npn- 
hocht cnejibie n;iOAbi h OTMHpaioT. BoJibniHHCTBO hx (KaK Draba verna L., 
Myosotis aretiaria Schrad., Androsace elongata L., Androsace maxima L., 
Alyssum minimum Willd. h Ap.)— 0 AH 0 ./ieTHHKH, 3aKaHqHBaiomHe b Mae 

nO^HOCTbK) CBOfi IXHKJl 
pa3BHTHH. 3 t0 THI1 
pacTeHHft no Pay h- 
k h e p y Ha3biBaeM Te- 
pO(J)HTaMH. OAHaKO H 
HeK .Topbie MHorojieT- 
hhkh (KaK Iris pumila 
L., 7 ulipa Schrenkii 
Rgl., Valeriana tube- 
rosa L.) noc;ie okoh- 
M 3 HHH BereTaUHH CO- 
xpaHHioT b TeneHHe 
0CTa;ibH0H nacTH roAa 
JIHIHb naCTHHHO Be- 
reTaTHBHbie opraHH 
(KJiydHH, JiyKOBHUbl, 
KOpHeBHIUa H T. A.) 
noA 3eMJiefl; y hhx 
OTMH paiOT JIHIHb HaA- 
3eMHbie opraHbi h 
nacTb noA3eMHbix 

(kophh). 3th pacTeHHH npHHaA/ieHcaT k reoc})HTaM PayHKnepa. Bo^ib- 
iiihhctbo pacTeHHH, npHHaA^iencaiUHx k 3TOMy THny, b hbcthocth oaho- 
jieTHHKH, HMeiOT BecbMa KopoTKyio KopHeByio CHCTeMy, npncnocod^eH- 
Hyio K HCnOJIb30BaHHIO BJiarH JIHIHb B CaMbIX nOBepXHOCTHbIX T0pH3OHTax 
noqBbi (pHC. 3). DiydHHa npoHHKaHHH KopHen sthx pacTeHHH AOCTHraeT 
odbiHHO 10 —15 cm, a HHorAa eme MeHbiue. 3aTO KopeuiKH odbiqHO 
CHJIbHO pa3BeTB/IHIOTCH. TaKyiO KJiaCCH(J)HKaUHIO KOpHeBbIX CHCTeM CTen¬ 
Hbix pacTeHHH c pa3Ae^ieHHeM Ha Tpn THna nepBbin npHBOAHJi riano- 
ckhh (11, 12). HTaK, ACBCTBeHHan pacTHTe/ibHOCTb cyxoH CTenn Ha 
iO)KHbix nepH03eMax ocHOBHyio Maccy KopHen pa3BHBaeT b ryMycoBOM 
ropn30HTe, npnqeM noA3eMHan Macca ofibiqHo b HecKOJibKO pa3 npeBbi- 
inaeT HaA3eMHyio. 

Hto KacaeTCH Ky./ibTypHbix pacTeHHH, to HeMHoroqnc;ieHHbie Hadjiio- 
AeHHH, npoH3BeAeHHbie sthm nee mctoaom, noKa3a./iH, qTO h y hhx rjiaBHan 
Macca KopHen pacno^araeTcn b ryMycoBOM ropH30HTe. KopHeBan cncTeMa 
OAHOJieTHHX Ky,TbTypHbIX 3,/iaKOB OTJIHqaeTCH OT TaKOBOH MHOTOJieTHeH 
3JI3KOBOH paCTHTe/IbHOCTH nepBOdblTHOH CTenH, maBHblM o6pa30M, TeM, 
qTo Macca KopHen no^n co 3,/iaKaMH b HecKOJibKO pa3 MeHbine, qeM 
b CTenn. npHBeAeM HecKO/ibKO npHMepoB. 

Ha nojie p>KH, rAe HCCJieAOBaHHe npoH3BeAeHO 6hjio bo BpeMH UBe- 
TeHHH xjiedHoro 3/iaKa, KopHH Ha n;iomaAH b 1 m 2 pacnpeAejinioTcn no 
ropH30HTaM cjieAyioiAHM o6pa30M (Tadji. 3 h pnc. 1, A«arp. 3): 



Phc. 3. KopneBaq cncieMa BeceHHHx 9(j)eMepOB Ha k»khom 
HepH03eMe. A —Draba verna L., B —Veronica verna L. 
Abb. 3. Das Wurzelsystem der Fruhjahrsephemeriden in Tscher- 
nosem des Siidens. A —Draba verna L., B —Veronica verna L. 
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TA5JIMUA 3 

PacnpejneJieHHe k o p h e h Ha noJie p >k h b io >k h o m qepH 03 eMe 

TABELLE 3 


Wurzelverteilung im Roggenfeld im Tschernosem des Sudens 
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H3 3toh Ta 6 jiHUbi bhaho, hto o6iijhh Bee KopHeft pac r reHHH (839,8 z) 
b 06 'beMe noMTH 1 m 3 b 3—4 pa3a MeHbine, neM y pacTHTejibHOCTH ue/iHH- 
hoh CTenn b TaKOM iKe 06 'beMe noHBbi (2250—3000 z). TaK ace MeHbine 
COOTBeTCTBeHHO nOBepXHOCTb KOpHeBOH CHCTeMW (73 M 2 H COOTBeTCTBeHHO 

225 m 2 ). 

no £aHHbIM P OTMHCTpOB 3 (16, 17) Ha O^eCCKOM OnbITHOM nojie 
KopHeBaa CHCTeMa pacn AOCTHrajia 130 cm TJiy6nubi npn AnaMeTpe ao 92 cm 
BO BpeMH MOt/IOHHOH Cne^OCTH. 

KopHeBan CHCTeMa 03hmoh mneHHUbi, nan sto bhaho H3 Ta6;i. 4 h Ha 
pHC. 1 Anarp. 4, pacnpeAejineTcn no ropH30HTaM qpe3BbinanHO paBHOMepHo. 

Bo Bcex nacTHx ryMycoBoro ropn30HTa Ha OAHHaKOBHH o6i>eM nonBbi 
npHXOAHTCH nOHTH OAHHaKOBOe KOJIHHeCTBO KOpHen H KOpHeBOH noBepx- 
hocth. B 9tom oTHomeHHH KopHeBaH CHCTeMa nuieHHUbi npH6;iH>KaeTCH, 
B H3BeCTHOH CTeneHH, K KOpHeBOH CHCTeMe paCTHTeJIbHOCTH ne^HHHOH 
CTenn, tag Ha6./iioAaeTCH AOBOJibHo nocTeneHHoe yi\ieHbineHHe Maccbi h no- 
BepxHOCTH KopHen b pa3JiHHHbix nacTHX ryMycoBoro ropH30HTa (KpoMe 
caMOH BepxHen ero nacTH), b to BpeMH KaK y pacn, Aan<e b HHHCHen nacTH 
ryMycoBoro ropH30HTa h3xoahm OTHocHTe/ibHo HeMHoro KopHeft. BnponeM 
o6in,aH Macca KopHen nuieHHUbi Ha 1 m z nonBbi (Ha n^omaAH b 1 m 2 ao 
rjiyOHHbi b 1 ml) eme MeHbine, neM y p^kh h, 3H3HHT, eme MeHbine, qeM 
y pacTHTe/ibHOCTH neAHHHOH CTenn. To a<e c^ieAyeT oTMeTHTb h othoch- 
TejIbHO nOBepXHOCTH KopHen. 

Bot. JKypn. CCCP. t. 20. Ns 4 (1935). 


3 
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TABJIMUA 4 

PacnpejieJieHHe KOpHef) Ha nose 03 . n in e h h u bi b iomhom qepH03eMe 


TABELLE 4 

W ur z e 1 ve r t e i 1 u n g im W i n t e r w ei z e n f e 1 d im Tschernosem des 

S ii d e n s 


r 0 pH 30 HTbI 

Horizonte 

Bbi- 

coia 

CJIOH 

b cm 

Schich- 
tenhohe 
in cm 

Bee k 
Wurzel 

B ropH30HTe 

im Horizont 

opHen 

gewicht 

b cJioe no^Bbi 
b 10 cm TOJimn- 

HOft 

in der Boden- 
schicht von 

10 cm Dicke 

riOBepXHOCTb B M 2 

Oberflache in m 2 

B z 

in gr. 

b npoii. ot o6mero Beca 
KOpHeft 

in Proz. vom allgemeinen 
Wuizelgewicht 

B z 

in gr. 

b npou. k BepxHeMy cjioio 
= 100% 

in Proz. zur obersten 
Schicht = 100% 

B rOpH30HTe HJ1H b qacTH 
ero 

im Horizont ’oder seinem 
Teile 

^ o 
^ > 

O 

tG 

- s 

g s 
g 53 

§30* 
a: CQ Q 
§ S 3 u. R 

o ^ 

o G ° 

CQ H G — ■ 

H(E) 0— 20 cm 

20 

42,5 

30,1 

21,3 

100,0 

2,8 

1,4 

H I) 20— 40 cm 

20 

36,6 

26,0 

18,3 

85,9 

2,8 

1,4 

HP 40 — 48 cm 

8 

.13,1 

9,3 

16,4 

77,0 

1,0 

1,2 

n / 48— 73 cm 

25 

30,6 

21,7 

12,2 

57,3 

3,2 

1,2 

F 1 73-100 cm 

27 

18,2 

12,9 

6,8 

31,8 

1,7 

0,5 

Bcero 

100 

141,0 

100% 



11,5 



no POTMHCTpOBy KOpHH 03HM0H IUIieHHUbl HAyT BIViy6b Ha 116 CM 
H B CTOpOHH Ha 125 CM. Ho H3 TOrO, HTO y nmeHHUbl 3HaHHTe,/IbHO MeHbHie 
KopHeft, neM y pacH, npHneM sth kophh He Bcer^a H^yT TaK iyiy6oKO, 
BOBce He cjie&yeT RejiaTh BbiBO^bi, nro b 3acym./iHBbix vcjiobhhx lora 
nmeHHua MeHee npnroAHa, neM po>Kb, h6o boahhh pe>KHM pacTeHHH 3a- 
bhcht He TOJibKO ot a5co^K)THbix BejiHHHH KopHeii. Cnoco6HOCTb paere- 
HHH nepeHOCHTb ^(Jdhuht BJiarn CBH3ana c ue./ibJM KOMnjieKCOM npHHHH 
(KaK ocMOTHnecKoe jxanjiemie b kophhx h Ha^eMHbix opraHax, npncno 
co6^eHHH k peryjinpoBaHHK) HcnapeHHH, HaKOHeu, K09(J)HUHeHT TpaHcriHpa* 
UHH H T. A.)| H ee HeJlb3H CBfl3aTb TOJIbKO C KOpHeBOft CHCTeMOft, XOTH 

po/ib noc^e^HeH h oneHb BejiHKa. 

KopHeBan CHCTeMa apynix 3;iaKOB HMeeT no PoTMHCTpoBy b kok- 
hom nepH03eMe npH6jiH3HTe./ibHO TaKHe nee caMbie hjih HecKO/ibKO MeHbume 
pa3Mepbi, a HMeHHo* 1 



niybuHa 

Tjefe 

LLlHpHHa 

Breite 


r;iy6nHa 

Tiefe 

IllMpHHa i 
Breite ; 

flqMeHb 2-pHJIHbin 

to 

o 

90 cm 

Morap 

• 

106 

92 

fl^MeHb 6 pHJHHblH 

liO . 

72 . 

Copro qepnoe 

; 110 

30 

OBeC MeCTHblH 

no , 

94 . 

I KyKypy3a 

113 

134 1 

npoco 

105 . 

110 „ 

H T. fl. 


1 


1 Bciojuy— b Haqaae mojiovhoh 3peJiocTH. 
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H3 ^By^o^bHbix pacTeHHft HecKOJibKo no < npo6Hee cjie^yeT ocTaHOBHTbcn 
Ha jiioiiepHe. KaK bhaho H 3 TaS^nubi 5 h pnc. 1, ^narp. 5, kophh jiio- 
uepHbi, no CBoeMy pacnpe^e^eHHio no ropn30HTaM, 6o./ibiiie Bcero npn6jin- 
)KaK)TCH k kophhm jihkoh pacTHTe./ibHocTH. 3jxe.ch HaCjiKiAaeM 6o./ibiiioe 
KOJinnecTBO KopHefi b BepxHeft qacra ryMycoBoro ropH 30 HTa; iviy6}Ke 
Macca nx nocTeneHHo y6biBaeT. 


TABJIHUA 5 

PacnpeaejieHHe KopHeft Ha noae jiiouepHH b kjjkhom qepH03eMe 

TABELLE 5 

W u r z e 1 v e r t e i 1 ung im Luzernefeld im Tschernosem des Siidens 


r0pH30HTH 

Horizonte 

Bbi- 

coTa 

cjiob 

B CM 

Schich- 
tenhohe 
in cm 

Bee ft 
Wurzel 

B ropH30HTe 

in Horizont 

:OpH 'H 

gewicht 

b cjioe nouBbi 

B 10 CM TOJ11UH- 

HOK) 

in der Boden- 
schicht von 

10 cm Dicke 

riOBepXHOCTb B M 2 

Oberflache in m 2 

B 2 

in gr. 

b npou. ot o 6 mero Beca 
KopHen 

in Proz. vom allgemeinen 
Wurzelgewicht 

B 2 

In gr. 

2 

2 c 

5 « 

S <u 

<U £* 

X o 

X 

Q« VH 

O, *3 

CQ N 

Ut 

8*1 

C n ° 

B | 

o 5 

2 « 

cr c/i 

SS Jr; 

es u 

s ^ 

** o 

<U -4-* 

H C 

X O 

O NS 

2 

X o 

o 

u o _ Vi 

P « 

M 

B CJIOe nOMBbl MOUTHO- 
CTbKD B 10 CM 
in der Bodenschicht von 
10 cm Dicke 

H E) 0— 15 cm 

■ 15 

69°,2 

68,6 

460,5 

100 

53,8 

35,9 

H(0 15— 37 , 

22 

181,3 

18,0 

82,4 

17.9 

9,6 

4,4 

HP 37- 50 » 

13 

47,3 

4,7 , 

36,4 

7,9 

5,5 

1:9 

pr/j 50— 75 » 

25 

5 »,3 

4,5 

20,1 

4,4 

2,5 

1,1 

PK \ 75-100 „ 

25 

37,2 

3,7 

15,0 

3,3 

2,0 

0,8 

JXo 1 M 

100 

1008,3 

100 



70,4 


{ 125—150 cm 

25 

21,1 


8,4 

1,8 

1,3 

0,5 

P { 150-162 » 

12 

16,8: 

12,0 

2,6 

1,5 

1,3 

[ 175-200 * 

| 25 

12,4} 

4,8 

1,0 

1,0 

0,4 


06maa Macca KopHefi, b rpaMMax, o6binHO 3HannTeJibHo npeBoexojiHT 
Maccy KopHen o^HOJieTHnx KyjibTypHbix 3JiaK0B. HpesBbinaHHO HHTepecHO 
to, hto y jnouepHbi eme Ha 3aMeTHOH rj\y6mie (2 m h Combine) Haxo,n.HM 6o;ib- 
moe KOJiHHecTBO KopHeft (b c/ioe noHBbi Monj,HocTbio 10 cm — okojio 4,8 a) 
n 3 HanHTejibHyK) noBepxHocTb, cocTaBJiniomyKD 0,4 m 2 b TaKOM tkz cjioe 

flOHBbl. 

HraK, KopHH jiiouepHbi h Ha 3toh rjiy6wHe pa3BHTbi 3HanHTe.7ibHo 
CH.abHee neM y Oo.ibuiHHCTBa pacTeHnft ^cbctbchhoh CTenn (cp. 
Ta6^. 1 H 2), H MO)KHO CHHTaTb OeCCnOpHbIM, HTO JUOUepHa AGHCTBHTeJlbHO 
MaKCHMa^ibHO Hcno^b3yeT iviyfioKHe noqBeHHbie ropn30HTbi. 

3* 
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B. OSbiKHOBeHHbiH qepH03eM. 

JXjm o6biKHOBeHHoro hjih cpe^nero qepH03eMa xapaKTepHhi c^e^yio- 
mne npH3HaKH*. 

CoAepxcaHne ryMyca — okojio 6—8%. 

MomHbift TeMHO-cepbiH ujiu qepHbin (bo BJiaxcHOM coctohhhh) ryMyco- 
BblH r0pH30HT (70 — 100 cm). 

OTcyTCTBHe npH3HaKOB yruioTHeHHH no^Bbi; 

nocreneHHOCTb nepexoAa oahoto ropn30HTa b Apyron. 

HiyfioKoe 3ajieraHHe BOAHopacTBOpnMbix cojien n rnnca (okojio 3—4 m ). 

OObiKHOBeHHbiH qepH03eM CBH3aH e 6o.nee S^iaronpHHTHbiMH ycjio- 

BHHMH—H B qaCTHCCTH C 66«/IbLUHM KOJIHqeCTBOM aTMOC(f)epHbIX OCaAKOB, 
qeM K»KHbiH. B no^30He o6biKHOBeHHoro qepH03eMa roAOBoe KOJinqecTBo 

ocaAKOB AOCTHraeT yxce 400 — 500 mm . 3Aecb Mbi o6biqHO noqTH He HaSjiio- 
AaeM HBjieHHH (j)H3Ho,/iorHqecKOH cyxocTH, a ./iHiiib (J)H3HqecKyio cyxocTb, 
Aa h to b 3HaqHTe;ibHO MeHbmefl cTeneHH. 

nepBo6biTHbiH noKpOB 9Toro qepH03eMa coctoht H3 pacraTejibHocTH 
KpacoqHbix THnqaKOBO-KOBbuibHbix crenen, ajih KOTopbix xapaKTepHO (no 
JI a b p e h k o, 7): nbiuiHoe pa3BHTne AepHOBHHHbix 3JiaKOB Festuca sul¬ 
cata Hack., Koeleria gracilis Pers., Stipa capillata L h pnAa Apyrnx 
bhaob Stipa\ 3HaqnTe/ibHoe Ko.rmqecTBo Apyrnx 3JiaKOR, npenMymecTBeHHO 
uiHpoKO/iHCTHbix KopHeBHHXHbix, KaK Poa pratetisis L., Agropyrum glaucum 
Roem. et Sch., bhah Bromus h t. a., h HaKOHeu n3o6n/ine AByAO^bHbix, 
KaK Paeonia tenuifolia L., Adonis wolgensis Rgl. h MHoro Apyrnx. 

HTaK, 3Aecb jinuib qacTb pacTeHnn HMeeT KcepoMop(J)Hoe cTpoeHne 
(Festuca, Stipae). PacTHTe^bHbin nonpoB 3HaqHTe;ibHO ryme, qeM Ha 
iohchom qepH03eMe, n pacTeHnn pacnojioxceHbi njiOTHee oaho B03Jie 
Apyroro. 

Ha ynpanHe b HacTOHHi.ee BpeMH coxpaHHjincb jinuib kjiohkh AeBCTBeH- 
HOH paCTHTe/IbHOCTH 3TOTO THna. K CO)KaJieHHK) y Hac HeT HHKaKHX AaHHbIX 
o xapaKTepe pacnpeAejieHnn KopHen pacTHTeJibHocTH stoto Tnna b noqBe, 
ecjin He cqnTaTb oahoA Ta6jinqKn c nn(J)paMH a^hhu KopHen erenHbix 
pacTeHHH, npnBOAHMon TaH(j)n;ibeBbiM (23). Ho ero un(J)pbi (cocTa- 
B^eHHbie Ha ocHOBaHnn pacnonoK TaH(|)HJibeBa, Kjiioca n OTqacTH 
KocTbiqeBa b nepnoA MexcAy 1893 n 1896 rr.) HeKOTopbix pacTeHnn 
ueJiHHHOn CTenn J],epKyjibCKoro kohckoto 3aBOAa (CTapo6ejibnj,nHa) AaiOT 
oqeHb Ma^io. HccjieAOBaTejin, 6ojibmen qacTbio, He AOKanbiBajincb ao 
ecTecTBeHHoro oKOHqaHHH KopHen, a noTOMy yKa3biBaiOT He o6myio A^nHy 
KopHen, a A«/WHy BbiKonaHHon qacTn. Hotomv sthx AaHHbix Mbi He MonceM 
HCn0^b30BaTb. 

CoBpeMeHHbie HCCJieAOBaHHH KOpHCBOft CHCTeMbI ueJIHHHOH paCTHTe^b- 
hocth Ha o6biKHOBeHHOM qepH 03 eMe, npoH3BeAGHHbie b 1928 r. B. Koacy- 
x o b bi m, Bbino^HeHbi 3a npeAe^iaMH yicpanHu, b CTennx U40 (coBxo3a 
„naHHKa“, BopncorjieficKoro OKp.) nyreM pacnonoK. 1 Ho Bee ace AaHHbie 
ero mohcho ncno./ib30BaTb n jxjir yKpanHbi. 3Aecb, TaK nee KaK 3to HaOjiio- 
Aa/iocb n b K^KHbix qepH03eMax, Oo^bmnHCTBO pacTeHnn, b qacTHocm 
AepHOBHHHbie 3JiaKH, o6pa3yioT b npnnoBepxHOCTHOM cjioe noqBbi (Ha 
iviy6HHe ot 0 ao 6— 7 cm) njioTHbin bohjiok H3 tohkhx KopHen, 6ojibmen 
qacTbio rycTO noKpbiTbix KopHeBbi mh BOJiocKaMn. Ho b to BpeMH KaK 
b iohchom qepH03eMe 3tot botuiok HepaBHOMepeH — nnoTHee noA caMbiMH 
AepHOBHHaMH n noqTH OTcyTCTByeT b MexcAepHOBHHHbix npoMexcyTKax— 
3Aecb 2 oh 6o;iee ujiu MeHee paBHOMepHO pacnpocTpaHeH BCioAy h, tbkhm 


1 MomHOCTb ryMycoBoro ropH30HTa — 75 cm . BcKHnaHHec 343 cm . 

2 HacKOJibKo 3 to mo>kho noHHTb H3 KpaTKoro oqepKa KowyxoBa. 
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o6pa30M, 3aAepHOBbiBaeT Becb yica3aHHbiH cjioh noqBbi. 3to CBH3aHo 
c 6o;iee rycTbiM pa3MemeHneM pacTCHHH h hx nbiiiiHbiM pa3BHraeM. 

Mto KacaeTca OTAeAbHbix pacTeHHH, to, no Ha6./iioAeHHaM Ko)KyxoBa, 
KopHeBaa cncTeMa THnqaKa {Festuca sulcata Hack.) n Tbipcbi ( Stipa capil - 
lata L.) HMeeT TaKofl ace o6ihhh bha, KaK n b ioacHOM qepH03eMe. Vjiy- 
6uhsl npoHHKaHHa KopHen: y rapcbi — 3HannTejibHO 6o./iee 100 cm, npn 
o6m,eM AHaMeTpe KopHeBOH cncTeMbi okojio 60 cm, y THnqaKa — okojio 80 cm. 
KopHH nbipea {Agropyrum repens P. B.) AOCTnraioT 90 cm iyiy6HHbi, ho 
ocHOBHaa Macca KopHeBHiu, ero jieacHT Ha iviySHHe 5 cm. 

B o6biKHOBeHHOM qepH03eMe, nepexo^HOM k loacHOMy, KopHeBaa CHCTeMa 
6bi^a HCCJie^oBaHa TeM ace KoacyxoBbiM b 6. ypionnHCKOM onp., no 
cpe^neMy TeqeHHio p. Xonpa (b6jih3h xyT. „HoBbin Kapaan^“ 6. J^oh- 
CKOH 06JI.). MomHOCTb TyMyCOBOTO ropH30HTa — OKO./IO 55 CM. JlHHHa 
BCKnnaHHa — 36 cm. KopHeBaa CHCTeMa pacTeHHH OTjiHqaeTca 3Aecb ot 
onncaHHOft Bbirne c-aeAyiomHMH npH3HaK3MH. 

FlaoTHO nepenjiereHHbie TOHeHbKHe KopeuiKH o6pa3yioT b npnnoBepx- 
hocthoh nacTH ryMycoBoro ropn30HTa cjioh JiHuib ao 4 cm To^mnHbi. 
Diy6HHa npoHHKaHna n o6iijhh xapaKTep pa3BHTHa KopHefi AepHOBHHHbix 
3 ^aKOB MeHbiiine, b qacTHOcra y THnqaKa ( Festuca sulcata Hack), no- 
aBJiaioTca MHoronncjieHHbie jisy jiojibubie. c MomHbiM cTepacHeBbiM KopHeM, 
HAymwM Ha 3HaqnTe./ibHyio rjiyfinHy — CBbiiue 120 cm (Hanp. Astragalus 
dolychophyllos Pall., Taraxacum serotinum Sandl.). y nbipea {Agropyrum 
repens P. B.) KopHeBnma 3a./ieraiOT 3Aecb rjiy6ace (a o 9 cm), a KopHH 
HAyT JiHuib ao 50 —55 cm. To ace OTMeqeHO n y paAa Apyrnx pacTeHHH. 

Tbkhm o6pa30M c nepexoAOM ot TnnnqHoro odbiKHOBeHHoro qepH03eMa 
k nepexoAHOMy loacHOMy HadjnoAaeM, hto OAHOBpeMeHHO c coKpanjeHneM 
moiahocth ryMycoBoro ropn30HTa (ot 75 cm h rjiygace ao 55—60 cm) 
coKpaiAaeTca h KopHeBaa CHCTeMa neKOTopbix pacTeHHH, oqeBHAHo, cbh- 
3aHHaa c ryMycoBbiM ropH30HTOM (Hanp. Agropyrum repens P. B. h Ap.)^ 
h b to ace BpeMa yBejinqHBaeTca rjiySnHa 3a;ieraHHa KopHeBHm. 1 

KyjibTypHaa pacTHTe^bHOCTb Ha o6biKHOBeHHOM qepH03eMe HCCJieAo- 
Ba^acb Ha yicpaHHe b Ko3e./ibmaHCKOM (BpHraAHpOBCKOM) panoHe Xapb- 
kobckoh o6ji. (HeAaJieKO ot r. KpeMeHqyra) b 1932 r. 2 Ha nojie 03hmoh 
nmeHHUbi (KpacHOKyTKa N° 69), Ha npodHon n-ziomaAKe b 1 KopHH pac- 
npeAe^ia^ncb no ropn30HTaM cjieAyioinHM o6pa30M (Ta6;i. 6 h pnc. 1, 
AHarp. 6). 

H3 npHBeAOHHon Tad^nubi bhaho, hto ocHOBHaa Macca KopHeft jieacHT 
b ryMycoBOM ropH30HTe (99,4% Been Maccbi). npn stom b BepxHeft qacTH 
3Toro ropH30HTa, b c;ioe ot 0 ao 25 cm, HaxoAHM 72% KopHeft. HanHHaa 
ot noBepxHocTH b npeAe^ax ryMycoBoro ropH30HTa nponcxoAHT 6biCTpoe, 
ho b to ace BpeMa nocTeneHHoe VMeHbiiieHHe Ko/iHqecTBa KopHeft. TaK, 
b nepeBOAe Ha oAHHaKOBbin oS'beM noqBbi (c/ioft MomHOCTbio 10 cm) Haxo¬ 
AHM no Mepe yrayO^HHa: 82,7 a (b qacTH ot 0 ao 25 cm)\ 24,7 z (ot 25 
AO 50 cm) h, HaKOHeu, 10,8 z (b qacTH ot 50 ao 65 cm). Cpa3y ace no 
OKOHaaHHH SToro ropH30HTa KoanqecTBO KopHen pe3K0 yMeHbiiiaeTca, H 
b BepxHen qacTH MaTepHHCKOH nopoAbi (npaBHjibHee— nepexoAHoro ropn- 
30HTa HB) Ha n/iydnHe 65—90 cm HaftAeHO Jinuib 0,6 z KopHen (nepe- 
cqeT Tanace Ha tbroh ace oS^eM noqBbi). 


1 He^b3H jih CBH3aTb 9to HBJieHHe, a TaK>Ke h to, qTO b noA30He kokhoto qepno3eMa 
h b qacTHOdH b ee iokhoS qacTH o6biKHOBeHHbift nbipeft ( Agropyrum repens P. B.) yciy- 
naeT mccto Ha no;iax chhuv h^h ocTpeixy ( Agropyrum ramosum Richt.). KOpHeBnma koto- 
poro jie>KaT ywe na r;iy6HHe 15—20 cm ,—c yxyAineHneM KJiHMaTHHecKHX ycaoBHH, b qacT- 
hocth c nepecbixaHHew noqBbi? 

2 Pa6oTa npoH3BeAeHa A. OncnepoM u H. Gpe6pOAOJibCKHM noA pyKOBOA- 
CTBOM aBTOpa. 
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TABJIHUA 6 

PacnpeaeJieHHe KopHen Ha noJie oshmoh nmeHHUbiB o6hkhob6h- 

hom q ep h o 3 eM e 

TABELLE 6 

Wurzelverteilung im Winterweizenfeld im gewohnlichen Tschcr- 

nosein 


r 0pH30HTbI 

Horizonte 

Bbi- 

coTa 

CJIOH 

B CM 

Schich- 
tenhohe 
in cm 

Bee KOpHefi 
Wurzelgewicht 

riOBepXHOCTb B M 2 

Oberflache in m 2 

B rOpH30HTe 
hjih qaem ero 

im Horizont 
oder seinem 
Teile 

b cjioe noqBbi 

B 10 CM MOm- 
HOCTbK) 

in der Boden- 
schicht von 

10 cm Dicke 

b ropH- 
30HTe HJIH 

qacTH ero 

im Hori¬ 
zont oder 
seinem 
Teile. 

b cjioe 

nOHBbl B 

10 CM 
molu- 

HOCTbK) 

in der 
Boden- 
schicht 
von 10 cm 
Dicke 

B z 

in gr. 

b npou. 
ot o6me- 
ro Beca 
KopHeft 
in Proz. 
vom allge- 
meinen 
Wurzel¬ 
gewicht 

B t 

in gr. 

b npou. 
k BepxHe- 
My CJIOK) 

in proz. 
zur ober- 
sten 
Schicht 

f 0-25 

25 

206,8 

72,2 

82,7 

100,0 

18,6 

74,1 

H 0-65 cm 25—50 

25 

61,7 

21,6 

24,7 

29,0 

5,1 

20,4 

{ 50-65 

15 

16,2 

5,6 

10,8 

13,1 

1,2 

4,9 

[65-90 

25 

1,4 

0,5 

0,6 

0,1 

0,1 

0,5 

HP 65-100 








cm . h r;iy6)Ke 1 90--100 

10 

0,2 

0,1 

0,2 

0,02 

0,1 

0,1 

Bcero 

100 

286,3 

100 

| 

24,1 *2 

100 


Pacnpe^MeHHe noBepxHOCTH KopHeBoft cHCTeMbi no nonBeHHbiM ropn- 
30HTaM b o6iu,hx nepTax coBna^aer c pacnpe^ejieHneM Maccbi KopHen, 
a noTOMy mh Ha HeM oco6o He ocTaHaBjiHBaeMcn. 

TaKHM o6pa30M 3Aecb Ha 1 cm 3 nonBbi npHXGAHTcn b cpe^HeM okojio 
0, 29 M3 KOpHeft H OKOJIO 6 MM 2 KOpHeBOH nOBepXHOCTH. O^HaKO, B CBH3H 
c HepaBHOMepHbiM pacnpeAe^eHHeM KopHeft b nonBeHHOft rojiuxe, Ha 1 cm 3 
BepxHero cjioh ryMycoBoro ropH30HTa (0 — 25 cm) npHxoAHTca 0,83 mz 
KopHeft h 7,4 cm 2 noBepxHOCTH, a b 6ojiee iviy6oKHx cjiohx— JiHiiib coTbie 
H TbICHHHbie ROJIH MHAJIHrpaMMa H KBaApaTHOTO MHJIJIHMeTpa. 

Jlpyrke HCCJieAOBaHHbie 3JiaKH (poMCb, HHMeHb, npOBan nuieHnua) ot;ih- 
qaiOTcn no CBoen KOpHeBOH CHCTeMe ot onncaHHofi o3hmoh nmeHHUbi h 
oahh ot Apyroro npeHMymecTBeHHO aSco^iioTHbiMH uHcJipaMH Beca n no- 
BepxHOCTH KopHefl. XapaKTep ace pacnpeAe^eHHn KopHen no ropn30H- 
TaM o6biKHOBeHHoro nepH03eivia b o6iijhx nepTax Tanon >Ke caMbin, a no- 
TOMy Mbi He ocTaHaB/iHBaeMCH Ha 6o/iee noApoOHOM onncaHHH sthx Ky./ibTyp. 

KopHeBan cncTeMa jnouepHbi (Medicago sativa L.) b o6biKHOBeHHOM 
qepH03eMe pacnpeAe^neTcn, KaK sto bhaho H3 Ta6A. 7 h pnc. 1, Anarp. 7, 
TaK ace KaK h y 3,/iaKOB. OcHOBHan npHHUHnna^bHaH pa3HHua 3 aKJiioqaeTCH 
jiniiib b tom, hto y ;noii;epHbi b BepxHeft nacTH ryMycoBoro ropH30HTa 
(0 — 25 cm) pacno^OHceHo OTHOCHTe/ibHO MeHbuie KopHeft, ho 3aTO b hh>k- 
hhx nacrnx ryMycoBoro ropH30HTa Ko;iHnecTBO KopHeft OTHOCHTejibHO 
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6ojibiiie (cp., Hanp., cjioh 50—65 cm b Ta6./i. 6 h 7). Ha>Ke b MaTepHH- 
ckoh nopOAe b cjiohx ot 65 ao 90 cm h ot 90 ao 100 cm o6Hapy}KeHa 
eme 3HaqHTejibHaH Macca KopHeft (cooTBeTCTBeHHo 6% h 1,6°/o o6mefi 
MaCCbl), B TO BpeMH KaK y 3./iaKOB B COOTBeTCTByiOmHX ropH30HTaX nOA- 
no^Bbi 6o^bmeS qacTbio mohcho KOHCTaTHpoBaTb Jimiib 0,5—2°/o b cjioe 
ot 65—90 cm h 0,05—0,5% b c;ioe noHBbi ot 90 ao 100 cm. TaKHMo6pa- 
3om KOpHB JiiouepHbi pacnpeAe^iHioTCH b noMBe h noAnoqBe paBHOMepHee 
qeM 3 ^aKOB h npn stom, qTo BecbMa cymecTBeHHO, 3HaqHTe^bHO no;mee 
HcnoJib3yiOT rjiyfioKHe ropH30HTbi. 

TABJIMUA 7 

Pacnpe«ejieHHe KopHeft Ha n o ji e ji io u e p h bi b odbiKHOBeHHOM qep- 

h o 3 e m e 


TABELLE 7 

Wurzelverteilung auf dem Luzernefeld im gewohnlichen 

T schernosem 




Bee KopHeft 

Wurzelgewicht 

r OpH30HTbl 

Horizonte 

Bbicoia 

CJIOH B CM 

b ropn30HTe HJIH 
qacTH ero 

im Horizont oder 
seinem Teile 

1 b cjioe noqBbi moiuho- 

CTblO B 10 CM 

in der Bodenschicht 
von 10 cm Dicke 

Schich- 
tenhohe 
in cm 

I 

i 

B z 

in gr. 

B npon. OT 
odmero Beca 
KopHeft 

in Proz. vom 
alJgemeinen 
Wurzelge- 
wichi 

B z 

in gr. 

b npon. k BepxHe- 
My CJIOIO, npHHH- 
TOMy 3a 100 

in Proz. zur ober- 
sten Schicht ange- 
nommen als 100 

, 0 — 25 

52 i 

204,3 

63,7 

81,7 

c 

o" 

O 

O 

HO — 6bcM{ 25—50 

25 ; 

54,5 

17,0 

21,8 

26,7 

l 50-C5 

15 

37,7 

11,8 

25,2 

30,8 

HP 65— I 65—90 

25 1 

19,1 

6,0 

7,6 

9,3 

100 cm \ 90 — 100 

10 

5,0 

1,6 

5,0 1 

6,1 

Bcero .... 

| 100 

320,6 a | 

i 

1 

100% I 

i 

l ; 

i ! 

! i 



CpaBHGHHe pacnpeAe^ieHHH KopHeBoft CHCTeMbi p'acTeHHH b o6biKHOBeH- 
hom h b k)}khom qepH03eMe noKa3biBaeT, qTo: 

a) b o6biKHOBeHHOM qepH03eMe, rAe ryMycoBbiH ropH30HT MOiimee 
h nocTeneHHee nepexoAHT b MaTepHHCKyio nopoAy, ocHOBHan Macca 
KOpHeBoft CHCTeMbi cocpeAOToqeHa bo bccm stom ropH30HTe ao iviy6HHbi 
65 cjyi/j npn qeM b npeAe^iax ero hact AOBOJibHO nocTeneHHoe yMeHbmeHHe 
Maccbi KopHeS, h jiHiiib noc^e 65 cm, no OKOHqaHHH ero, qacTO Ha6;no- 
AaeTcn 6o;iee pe3Koe naAeHne KOAHqecTBa KopHen; 

b) b k»khom qepH03eMe, rAe ryMycoBbiH ropH30HT MeHee MomHbin, 
nepexoA k MaTepnHCKon nopoAe qacTO acHee h rAe b ryMycoBOM ropn- 
30HTe JnOHBJIBIOTCH npH3H3KH COflOHUeBaTOCTH (HeKOTOpOe yn^OTHeHHe), 
rjiaBHan Macca xopHen cBH3aHa c BepxHen qacTbio ryMycoBoro ropn30HTa 
h He 3axoAHT rjiySace hO cm, t. e. rj\y6yKe HHHCHeft qacra 3Toro ropH30HTa, 
Ha HHJKHeft rpaHHue KOToporo o6biqHO mo^kho KOHCTaTHpoBaTb pe3Koe 
yMeHbmeHHe Maccbi KopHen. 
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OqeHb echo 3th npe,ziBapHTejibHbie BbiBOAbi bhahh H3 cpaBHeHHH pac- 
npeAe/ieHHH Maccbi KopHeft jiiouepHbi, nepecnHTaHHoft Ha oAHHaKOBbift 
nOHBbl (CJIOVI MOIUHOCTblO 10 cm) B KaHCAOM OTA6.JIbHOM T0pH30HTe 
(cm. TaioKe Ta6;i. 5 h 7) b npou. k Macce KopHeft TaKoro ace ofi'beMa 
no i iBbi ryMycoBoro ropn30HTa, npnHHTOft 3a 100%- 



r0pH30HT, TJiy6HHa 
B CM 


H 


HP 

CpeflHHH 

qepH03eM 

Horizont, Tiefe 
in cm 

cm 0—25 

25-50 

50—65 

65—90 

90—100 

Mittlerer 

Tschernosem. 

Macca KOpHefi 
b npou. 

Wurzelmasse 
in Proz. 

100% 

26,7% 

30,8% 

9,3% 

6,1% 


i 

ropH3oHT, raydHHa 

B CM 

H(E) 

H(I) 

HP 

PK 

lO)KHblft 

qepH03eM 

Horizont, Tiefe 
in cm 

0-15 

15-37 

CO 

i 

Cn 

O 

50-75 

75—100 

Tschernosem 
des Siidens. 

Macca KOpHefi 
b npou. 

Wurzelmasse 
in Proz. i 

100% 

17,9% 

7,9% 

4,4% 

3,3% 


B. MoiUHblH nepH03eM 

MoiUHbie nepH03eMbi xapaKTepH3yi0TCH (no MaxoBy, 9): 

MOLUHbIM ryMyCOBbIM T 0 PH 30 HT 0 M, 

noHH>KeHHbiM no cpaBHeHHio c o6biKHOBeHHbiM nepH03eM0M coAepaca- 
HneM ryMyca (4 —6%), 

nocTeneHHocTbio nepexoAa ot ryMycoBoro ropH30HTa k MaTepHHCKoft 
nopOAe, 

nacTO-Bbime^oneHHocTbio, 

6 o^ee JierKHM MexaHHnecKHM cocTaBOM. 

3tot noATHn nepH03eM0B pacno/ioHceH b y'c;ioBHHx yMepeHHoro, ho 
AOCTaTOHHoro yBjiaxcHeHHH b jiecocTenHoft noA30He YnpaHHU h EBpo- 
neficxoft Haem CCCP. KojinnecTBO aTMOctJiepHbix oca^KOB o6biuHO 3Aecb 
500—550 mm b roA. 

B pafioHe pacnpocTpaHeHMH MOiuHoro nepH03eMa ochobhoh Tnn nepBo- 
Hana/IbHOH paCTHTeJIbHOCTH— KpaCOHHbie, IHHpOKO./IHCTHO-3;iaKOBbie cTenn 
(no JIaBpeHKo) h./ih no AjiexHHy — jiyroBbie (npaBHJibHee—Jiyro- 
BHAHbie, M. LU.) CTenn. Ochobhoh (})Oh o6pa3yioT HiHpoKOJiHCTBeHHbie 3 ji3kh 
(Avena pubescens, Agrostis tenuifolia ), rannaK (Festuca sulcata ), HeKOTO- 
pue BHAbi KOBbi nn (Stipa stenophylla , 5. Joannis ), MHoronHCJieHHbie 
AByAOJibHbie, oSn^bHO pa36pocaHHbie b CTenH h npHAafomne eft AeftCTBH- 
Te;ibHO KpacoHHbift bha. H 3 nocjieAHHx npeoSjiaAaiOT: Galium verum> 
Trifolium montanum, Filipendula hexapetala h aP- 

XapaKTep pa3MeiueHHH pacTeHnft 3Aecb yace hhoh, neM Mbi HafijnoAajin 
b 6o;iee K»KHbix CTenax. PacTHTeJibiiocTb AOBOJibHO paBHOMepHO noKpbi- 
BaeT noBepxHocTb 3eMJin, BCJieACTBHe nero, a Taioice OjiaroAapn Hajinunio,, 
KpOMe AepHOBHHHbix 3JiaKOB, pnAa Apymx MHorojieTHHKOB, Ha CTennx 
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3Toro THiia HeT hjih nonTH HeT Me>KAepHOBHHHbix npoMe>KyTKOB, noKpbi- 
Tbix BecHOio 3(J)eMepaMH h nonra ^HineHHbix pacTHTejibiiocTH b Te^eHHe 
ocTajibHOH qacra roAa. 

Mcc^e^OBaHHH KopHeBon CHCTeMbi pacTeHHH b nonBax 3Toro THna 
Ha ynpaHHe He npOH3BOAH./iocb HHr^e, h momo Hcno;ib30BaTb ;wmb 
BecbMa orpaHH^eHHbie CBeAeHna B. KoacyxoBa H3 ero yace UHTupo- 
B3HHOH pa6oTbi. Ha6;noAeHHfl Ko^yxoBa, npoH3Be^eHHbie HaA AeB- 
CTBeHHOH paCTHTeJIbHOCTbK) B U^-IO Ha TaK Ha3bIBaeMOH JIOTapeBCKOH 
cTenn, noKa3ajiH, hto h TyT b npHnoBepxHOCTHOM cjioe nonBeHHoro ro- 
PH30HT3 (MOlUHOCTblO AO 4 CM) KpOMe MaCCbl 06bIHHbIX KOpHen, H^yiUHX 
Brjiy6b, pacnojiOHceHbi MHoronHCJieHHbie Me^KHe, nacTO pa3BeTBJieHHbie 
KopemKH, noKpbiTbie KopHeBbiMH BOJiocKaMH h ^OBOJibHO njiOTHo nepenjie- 
TaiomHecH mexLjiy co6oh, o6pa3yn rycTyio ceTb okojio 4 cm tojiuxuhojo. 

KopHeBan cHCTeMa 6o;ibiHHHCTBa pacTeHHH stoh cienii b cBoeM pacnpo- 
CTpaHeHHH TeCHO CBH33H3 C TyMyCOBblM r0pH30HT0M H He H^eT MJiee 

Biviy6b. Tax, y kobhjih (Stipa stenophylla) rnydraa npoHHKaHHH KopHeft 
ao 90—95 cm, a rviaBHaa Macca KopHen aoxoaht Jinmb ao 50 cm. 
y Bromus erectus , Agrostis tenuifolia , Filipendula hexapetala , Achillea 
setacea h Apyrnx KopHH AOCTHraiOT 70 cm. Jlniiib y HeKOTopbix pacTeHHH, 
KaK Thymus Marschallianus , Galium verum h HeKOTopbix Apyrnx, kophh 
HA yT 3HaHHTejibHO iviy6>Ke b MaTepHHCKyK) nopOAy (rjiySace 120 cm). 

3thmh AaHHbiMH orpaHH^HBaioTCH Bee HaiiJH cBeAeHHH o pacnpocTpa- 
HeHHH KopHeft ahkhx pacTeHHH b Mom,Hbix *epH03eMax. MaTepnaJia no 
KyjibTypHOH pacTHTejibHOCTH b HarneM pacnopnnceHHH HeT. 

TlerpaAHpOBaHHbie nepH03eMbi h jiecHbie nonebi jiecoCTenw. 

O pacnpocTpaHeHHH KopHen b sthx nonBeHHbix pa3HOCTHx Ha ynpaHHe 
y Hac T3K)Ke HeT HHKaKHX CBeAGHHH, KpOMe AOBOJIbHO CTapbIX HCCJieAO- 
b3hhh IO. CoKOJiOBCKoro (20,21,22), npoH3BeAeHHbix eme b 1897— 
1898 r. Ha onbiTHOM nojie riojiTaBCKoro o-Ba cejibCKoro xo3hhctb3. 

rioHBa no^H — cepan jiecHan hjih , KaK ee Ha3biBaeT IO. Cokojiobckhh 
no JXoKynaeBy, jiecHOH cyrjiHHOK. HpesBbinaHHan cxeMaTHHHocTb h 
H eHCHOCTb OnncaHHH nOHBbl He AaiOT B03M0>KH0CTH C nOJIHOH TOHHOCTbK> 
OnpeAeJIHTb pa3HOCTb 3T0H nOHBbl. MOHCHO AHIHb AyMaTb, HTO 3T0 
TeMHO-cepan JiecHaa nonBa. 3Aecb oTMeneHbi cjieAyiomHe ropn30HTbi: 

0— 18 cm — naxoTHbin cjioh, 

18—62 cm —opexoBaTbift ropn30HT, 

62 cm h rjiy6>Ke — njioTHan noAnonBa, >KejiTOBaTO-6ypbiH 
JieCCOBHAHblH CyrJIHHOK. 1 

no MaTepna;iaM IO. Cokojiobckoto rjiy6nHa npoHHKaHHH KopHen 
rjiaBHefluinx KyjibTypHbix pacTeHHH b stom rane nonBbi ot 78 ao 124 cm, 
t. e. KopHeBan CHCTeMa, bo bchkom cjiynae, bhxoaht 3 a rpaHHUbi opexo- 
BaToro ropn30HTa h npoHHKaeT b eui,e „mo^oaoh“ 3Aecb HA^iOBHaJibHbiH 
ropH30HT. npHBOAHM H,H(J)pbi: 

;ieH 
pO}Kb 
OBec 

npoBan nmeHHua 
03HMan „ 


1 B SToft qacTH onwcaHHe, kohc^ho, HenpaBHatHO, Tan Kan k noAno^Be 6e3yc;iOBHO‘ 
OTHeceH H HaJlKDBHaabHblH T0pH30HT. 


— 78 CM 

— 104 

— 120—124 „ 

— 78 — 95 „ 
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Hto KacaeTCH pacnpeAejieHHH Maccbi KopHefi no noHBeHHbiM ropn30H- 
TaM, to h 3Aecb 3HannTejibHoe 6oAbmnHCTBO KopHeii Jie^KHT b BepxHeft 
nacTH ryMycoBoro ropH30HTa, a hmchho: 


Ha3BaHHe ropH30HTa 1 

TjiyOHHa b cm 

Bee KOpHefi b ashhom caoe b npoix. k 
o6mefi Macce 

Wurzelgewicht der gegebenen 
Schicht in Proz. zur allgemeiner 
Masse 

Horizontbenennung 

Tiefe in cm 

oeec 

Hafer 

ap. nmeHHna 
Sommerweizen 

HE — ryMycoBbift 

0-20 

57% 

61% 

1H — BepxHqH qacib opexoBa- 

20-40 

20% 

28% 

Toro HJijnoBHajibHoro. 

I 2 — hhmchhh qacib opexoBaTO- 

40-60 

9% 

6% 

ro HJiaioBHaabHoro. 

IP —nepexoAHbift k noAnoqBe. 

60-80 

6% 

3% 

80—100 

5% 

2% 

P — MaTepHHCKaa nopoAa—jiec- 

100—120 



COBHAHblfi CynHHOK 

3% 

— 

(jiecc?). 

i 



Bcero 

120 

100% 

100% 


HecMOTpn Ha to, hto sth uncjipbi Tpe6yioT BecbMa ocTOpoatHoro otho- 
meHHH BCJieACTBne BecbMa HecoBepmeHHon mctoahkh HCCAeAOBaHHH, ohh 
Bee ace b o6mnx nepTax aoboabho hcho noKa3biBaiOT Ha 6ojibuioe 3Hane- 
Hue ryMycoBoro ropn30HTa, h b nacTHOcTH ero BepxHen nacTH, b pac- 
npocTpaHeHHH KopHen h, 3HannT, b npoueece nnTaHHH pacTeHnn. Oco6oro 
BHHMaHHH 3acAy>KHBaeT to, hto THn pacnpeAe^eHHH KopHen no ropH30H- 
TaM b ocHOBHbix nepTax coBna^aeT c TeM, hto mm bhagah b o6biKHOBeH- 
hhx nepH 03 eMax (cp. Ta6A. 6), t. e. b o6ohx CAynanx Ha6jno^aeTcn He 
cahuikom pe3Koe, ho nocTeneHHoe yMeHbuieHne Maccu KopHen b npe^e^ax 
ryMycoBoro ropn30HTa npn nepexoAe ot BepxHux ero cjioeB k hh^khhm. 
B to nee BpeMH, KaK yBHAHM Aa^ee, b Tnnax nonB c pe3KO AH(j)epeHUH- 
poBaHHbiMH ropH30HTaMH (coaohum, noA30AHCTMe noHBbi) KopHH pacnpe- 
AeJiniOTCH He TaK npaBHAbHo, n yMeHbuieHne KOAnnecTBa nx no HanpaB- 
JieHHIO KHH3y AaAeKO He CTOAb paBHOMepHO. TaKHM o6pa30M, BCAeACTBHe 
eme MaAon An(J)epeHUHaunn ropn30HTOB n He cahlhkom pe3KO BbiHBAeHHOH 
pa3HHUbI B HX (J)H3HHeCKHX H XHMHHeCKHX CBOHCTBaX, B AeCHUX nOHBaX, 
b nacTHOCTH b TeMHO-cepbix, Han6oAee npn6AH>KaiomHxcfl k o6biqHOMy 
nepH03eMy, pacnpeAeAeHne KopHeft nonra TaKoe >Ke KaK n b nocAeAHeM. 

ri0A30AHCTbie nOHBbl 

rioA30AHCTbie noHBbi BOo6rue pa3BHBaioTCH Ha caMbix pa3HOo6pa3Hbix 
MaTepHHCKHx nopoAax c pa3Hoo6pa3HenniHM MexaHHnecKHM cocTaBOM, Ha- 
HHHan OT TH)KeAbIX MOpeHHbIX TAHH H rAHHHCTbIX H CyTAHHHCTblX AeCCOB 
H KOHHan SOAOBbIMH H (J)AIOBHO-rAflUHaAbHbIMH neCKaMH. 3 tH nOHBbl pacno- 


1 B opHTHHa^e npHBe,aeHa JiHuib pa36HBKa noqBeHHoro pa3pe3a Ha cjioh MomHOCTbio 
no 20 cm . Mh, Ha ocHOBaHHH cxeMaTHqecKHx y Ka33HHH o THne stoh noqBbi h ee ropH30H- 
Tax (cm. Bbiuie), a TaiOKe oOiuhx cBeaeHHH o noqBax AaHHoro THna, CAeaajiH nonhmcy, 
ixoth 6bi opneHTHpoBoqHO, pa36HTb noqBeHHbift pa3pe3 na reHeTHqecKHe ropH30HTH h 
yBfl3aTb c hhmh yKa3aHHbie cjioh no 20 cm . 
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^iaraioTCH Ha caMbix pa3HOo6pa3HeHiiiHx a^eMeHTax pe;ibe(})a, npenMyme- 
CTBeHHo Ha n^axopHbix noBbiuieHHbix ynacTxax, xoJiMax h cioiOHax. 1 

Bee 3TH nOHBbl o 6 ^aAaiOT KOMn;ieXCHblM npH3H3XOM, 06 'be^HHHIOmHM 
HX B OAHH THn, a HMeHHO: 

Ha-Jinnae CBeTjio-OKpameHHoro Ma^OMomHoro (10—20 cm) ryMycoBOro 
ropH30HTa c HeBbicoKHM coAep>KaHHeM ryMyca (0,5 — 3,0%). 

3^K)BHa^bHbiH (noA30JiHCTbiH) Sejiecbin vum HtejiTOBaTbin c 6e;iecbiMH 
nHTHaMH (b c./ia6o onoA3o^eHHbix nOHBax) ropH30HT. 

HjunoBHa^bHbifi TeMHo-OKpameHHbiH ynjioTHeHHbift ropH 30 HT HaKon^e* 
hhh no^yTopaoKHcew >xe./ie 3 a h 3 ;homhhhh (Fe 2 0 3 , Al 2 O g ) h t. a. 

B 3aBHCHMOCTH OT MexaHHHeCKOrO COCTaBa, yCJlOBHH yBJia^KHeHHH H 
T. A- MOIUHOCTb OTACJIbHblX r0pH30HT0B, CTeneHb 0n0^30JieHH0CTH H T. A- 
CHjibHO BapHHpyeT, a noTOMy cpeAH noA30«/iHCTbix nonB HaxoAHjvi ue^bift 
pn a pa3H0CTeH, 3HaH«TeJibH0 oTJiHHaiomHXCH OAHa ot Apyron. OrpaHHqeH- 
HOCTb MaTepna^ioM h MecTOM He AaeT bo 3 mo>khocth oxBaTHTb Bee pa3- 
hocth aToro noHBeHHoro Tuna, h Mbi npnHyHCAeHbi ocTaHOBHTbcn Jiniiib 
Ha HeKOTOpbIX. 


JlecHan pacTHTejibHOCTb 

riepBOHaqa^bHan pacTHTejibHOCTb nonB noA30JiHCToro Tnna—ApeBec- 
Han. 3Aecb npeo6^aAaiOT c./ieA.yioinHe rpynnbi THnoB jiecoB: 6opbi, cy6opbi, 
cyrpyAKH h rpyAbi. 

KopHeBan CHCTeMa AecHOH pacTHTejibHocTH b noc/ieAHne rOAbi H3yqa- 
jiacb.n. norpefiHHKOM (15) h B. LUmhatom (28) b npaBo6epe>KHOM 
yxpaHHCKOM IlojiecbH hH. KanHHCXHM(5) ynce BHe npeAejiOB YnpaHHu. 
IlpHBOAHM HeKOTOpbie A.aHHbie H3 pe3yjIbTaTOB 3THX HCC^eAOBaHHH. 

Cyxoft 6op Ha „6 opobom neexe”, t. e. cxpbiTO-nOA3o;iHCTOH noHBe 
(J^HBJiHHCKan jiecHan Aana BejioxopoBHncxoro JiecHnnecTBa 6biBui. Kopo- 
CTeHbCKoro onp.). PacTHTeJibHbiH noKpOB cocTaBJiHioT: b ApeBecHOM npyce 
qHCToe 80-AeTHee cocHOBoe Haca^A^HHe c nojiHOTOH 0,4 — 0,6; peAXHH 
TpaBHHOH npyc H3 Festuca ovina L., Hieracium pilosella L., Thymus sp. 
h Ap. noqBa — AepHOBan (6 opoboh necox). Ha njiomaAH e 1 m 2 paenpe- 
AeAeHHe xopHen no ropn30HTaM c/ieAyiomee, cm. Ta6ji. 8, cocTaB/ieHHyio 
Ha ocHOBaHHH AaHHbix norpeSHHKa 2 , h pnc. 1, AHarp. 8 Ha CTp. 3o0. 

H3 npnBeAeHHOH TaSjinubi bhaho, hto xopHeBan CHCTeMa pacmTe^b- 
hocth cyxoro 6opa, b ochobhom, CBH3aHa c ryMycoBbiM ropn30HTOM, 
b kotopom ao iviy6HHbi 15 cm jie^KHT okojio 68 7 0 oC^eMa Bcex xopHen 
h okojio 50°/ o hx noBepxHOCTH. rjiydxce HaSjnoAaeTca nocTeneHHoe yMeHb- 
uieHne KOJiHnecTBa xopHen h hx noBepxHOCTH b npeAe^ax BecbMa HencHO 
Bbipa)KeHHoro 3Aecb xax h BcerAa b Tax Ha3biBaeMbix OopoBbix neexax, 
npHHaA^iOHcaLAHx x cxpbiTO-noA30./iHCTbiM nonBaM, sjnoBHajibHoro ropn- 
30HTa (ot 15 ao 60 cm ), h pe3xoe yMeHbuieHne sthx Bejinmu ao 10 AOJieH 


1 K HaCTOHIUHM n0,3,30JIHCTbIM nO^BaM MbI He OTHOCHM nOA30JIOBHAHbie nOHBbl CTenHbIX 
no^OB (cojioah). 

2 Cboh HCCJie^OBaHHH n. norpe6HnK npoH3BOAHJi BCio^y Ha naoma^Kax b 50 > 50 cm, 
t. e. 0,25 m 2 * . nepecqeT Ha naomaab 1 m 2 c^eaaH mhok). Beca KopHen stot HCcaenoBaieJib 
He onpeflejiaji, a orpaHHqHBaac^ onpeAeaeHHeM oobeMa KOpHefi h Ha ocHOBaHHH o6beMa 

noBepxHOCTH. J\na Toro qTOObl HMeTb B03M0)KH0CTb XOT5I 5bl OpHeHTHpOBOqHO CpaEHHTb 

jiaHHbie norpe6HHxa c ApyrHMH, cae^yeT HMeTb b BH^y, ^to o6beM 1 z B03ayuiH0- 
cyxHx KOpHeft cocTaBJiaeT npH6aH3HTe^bH0 2—3 cm 6 . 

<I>opMyaa mm BbiqncaeHHn noBepxHOCTH KopHeBoft CHCTeMbi HCno;ib30BaHa riorpe- 
6hak om HenpaBH^bHO, Bee npHBeaeHHbie hm uH(j)pbi noBepxHOCTH cjieAyeT yBeanqHTb 

BABoe, hto b HauiHx TaSjiHuax BCK)Ay h caeJiaHO. 3ia omwSKa no cym He HMeeT Oojibiuoro 
3HaqeHHH (t. k. cooTnomeHne Me>nxy noBepxHocTbio KOpHen b OTaeabHbix ropH30HTax 
odaeTca npe>KHHM) h noTOMy He o6ecueHHBaeT uchhoh pa6oibi florpeOHJiKa. 
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TABJ1MUA 8 

PacnpeaejieHHe k o p h e n b cyxoM 6opy Ha CKpbiT o-n Ofl3 0.iHCTOft n o q b e 

TABELLE 8. 

Wurzelverteilung im trocknen Kiefernwald im verborgenen 

Podsolboden 




06T>eM KOpH^H B CM 8 1 

Wurzelumfang in cm? 

riOBepXH. B M 1 2 

Oberflache in m 2 


Moju- 

HOCTb 

\ 

B rOpH30HTe 

im Horizont 

b cjioe noqBbi ! 

B 10 CM 
in der Boden- 
schicht von 

10 cm 

o ^ 

<V 

Q ^ 

« O 
nQ > 1-1 

f- Q 

O ^ 

sc ^ 

3 ^ 
c 2 

r OpH30HT 

Horizont 

B CM 

Macht- 

keit 

in 

cm 

B CM? 

in cm 3 

■ 

i 

i 

! 

i 

b npon. ■ 

OT 06- 

mero ' 
ob^eMa 
KopHeii 

in Proz. 
von allge- 
meinem 
Wurzel¬ 
umfang 

B CM 8 

in cm 8 

b npon. k 
o6T>eMy 
KopHen b 
ryMyco¬ 
BOM ropn- 
30HTe 

in Proz. 
zum Wur¬ 
zelumfang 
des Hu- 
mushori- 
zonts 

H 6 

O <3J 

”-S 

<v 

. c n 

K w- 
t=5 <u 

s -a 
o 

CD -+-» 

£ a 

K o 

O (S3 

co r? 

5 ° 
ol 

b cjioe noHBu b 10 m 

In der Bodenschicht von 

H — 0 — 15 cm cepbift f 

•5 

1538} 1554 

67i6} 68 * 3 

32 

3,1 

0,04) , 7 . 
1,66/ 1,7 

0,08 

necnaHbitt . . \ 

10 

1538 

148,6 

1,66 

PE X —15—35 naji e BO-are ji- 
Tbift necqaHbifi .... 

20 

383 

17,0 

191 

18,4 

1,22 

0,61 

PE 2 —35—60 cm. >KeJiTbift 
c BepTHKajibHbiMH noao- 

C3MH OT KOpHeH . . . 

25 

298 

13,1 

120 

11,6 

0,38 

0,15 

PI—60—80 cm. )KejiTOBa- 
TO-6ejibiH, KpynHO-3epH. 
neeoK. 

20 

: 16 

0,7 

8 

0,8 

0,04 

0,02 

PG1 — 80—100 cm. Beae- 

CblH KpynH03epHHCTblft 
(oraeeHne BepxoBoa- 
koh). . ^. 

20 

i 

| 21 

1 0,9 

i 

i 

10 

1,0 

0,09 

0,04 

Bcero .... 

100 

J 

2272 

100 

! 

, 

3,42 m* 



npoueHTa nocjie nepexoAa b TaiOKG HencHbiH, ho yace HaMeneHHbiH hjuiio- 
BnajibHbiH ropH 30 HT PI (60—80 h Aayiee — b KpynH 0 - 3 epHHCTbift 6 e./ie- 
Cbift KBapueBbiH neeoK oivieeHHoro ropH 30 HTa (nocjie 80 cm). Hpe 3 BbiqaHHO 
HHTepecHO pacnpeAejieHHe KopHeft b ryMycoBOM ropn 30 HTe. 3 Aecb b Bepx- 
HeS ero qacTH (0,5 cm), Hauhojiee BbicymeHHoft bcjieactbhc HcnapeHHa , 1 
jie>KHT jiHuib He 3 HaHHTe^bHaa nacTb KopHeft (Bcero 0,7°/ 0 o 6 meH hx Maccbi). 
MaKCHMaJibHoe pacnpocTpaHeHHe KopHen cbh33ho c HH>KHen naerbio ryMy- 
coBoro ropw 30 HTa (5 — 15 cm), r^e hbxoahm a o 67,5% seen hx Maccbu 

KopHeBaa cucTeMa pacTHTejibHocTH Bjia)KHoro cy6opa Ha cjia6o 
ono^30jieHHOM necKe, nepexoAHOM k cpeAHe-onoA30./ieHHOMy, 2 6buia HCCJie- 
AOBaHa b JIhthtkobckoh jiecHOH a aqe (KopocTeHbCKHH onp.). ,/IpeBecHbiH 

1 OflHHM H3 (JjaKTOpOB (B03M0)KH0, BTOpOCTeneHHblM), MO)KeT 6bITb, HBJIHeTCH H CHCTeMa- 
THqecKoe HapymeHHe npHnoBepxHOCTHoro cjioh KonbnaMH )KHBOTHbix. 

2 fl. norpe6HHK oiipeaejinji aiy no^By npodo Kan no^oaHCTyio, ho ero onwcaHHe 

pa3pe3a aaeT ocHOBaHne OTHecTH ee k cjia6o-ono,n3o;ieHHbiM, 6 jih3khm k cpeflHe-ono/tfOJieHHbiM,. 
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npyc coctohji H3 cochm, AySa h 6epe3bi. FlojiHOTa HacaiKAOHHH — 0,7 
(C 4 , B 4 , Jl 2 ). Bc^eACTBHe Toro, hto nonBeHHbie ropH30HTbi 3Aecb, no 
cpaBHeHHio c SopoBbiM necKOM (cKpbiT0*n0A30JiHCT0H nonBon), AH(J)epeH- 
unpoBaHbi SHanmejibHO 6ojihuie, b pacnpeAe;ieHHH KopHefi mohcho koh- 
CTaTHpOB3Tb y>Ke HHbie 33KOHOMepHOCTH. 

TABJ1MUA 9 

Pacnpe/ie jieHne KopHefi bo bhwhom cy 6ope Hacjiabo-onoA- 

30JieHH0M necne 

TABELLE 9 


Wurzelverteilung imfeuchten Kiefernwald mit Laubholz 
Beimischung in schwachpodsoliertem Sand 





06T>eM KopHen 
Wurzelumfang 

riOBepXHOCTb 

B M 2 

Oberflache in m 2 

r 0pH30HTbI 

Horizont 

Bbico- 

Ta B CM 

B rOpH30HTe 

im Horizont 

b cjioe noqBbt 
j B 10 CM 

1 in der Boden- 
schicht von 10 cm 

b ro- 
pH30H- 
Te 

im 

Hori¬ 

zont 

b c;ioe 

noqBbi 

moiuho- 

H5he 
in cm 

B CM? 

in cm? 

b ripon. 
ot o6me- 
ro o6T>eMa 
KOpHeft 
in Proz. 
zum allge- 
meinen 
Wurzel¬ 
umfang 

B CM? 

in cm? 

b npou. K 
ryMycoBOMy 
ropH30HTy, 
npHHHTOMy 
3a 100 cm. 

in Proz. zum 
HumushorP 
zont=l00 cm 

CTblO 

B 10 CM 

in der 
Boden- 
schicht 
von 10 cm 
Dicke 

H 0—7 cm. Cepbift nec- 
qaHbiH, AepHOBbifl ro- 

pH30HT . 

| 

7 

3505 

40,6 

| 

5007 

, 100°/ o 

4,89 

6, 99 

E 7—21 cm. Bejiecbift 

n0A30AHCTblft . . . 

14 

290 

3,4 

207 

2,1 

0,52 

0, 37 

I 21—36 cm. naJieBo-6y- 

pblM HJIJIIOBHa JlbHblW. . 

15 

1587 

18,5 

1058 

21,1 

1,53 

1,00 

G1 36—46 cm. CH30BaT0- 
6eabiH ropH30HT Bpe- 
MeHHoro orjieeHHn . . 

10 

570 

6,6 

570 

11,4 

0, 40 

0, 40 

P Ta>KejibiH )KeATo6ypbift 

BajiyHHbin cyrjiHHOK: 

47-56 cm . 

! 10 

1463 

16,9 

1463 

29,3 

1,81 

1, 81 

56—76 cm . 

20 

967 

11,2 

483 

*9, 3 

0, 95 

0, 47 

76—100 cm . 

24 

246 

2,8 

100 

2, 0 

0,25 

0, 10 

Bcero . 

| 100 

8628 

100 

1 

I 

1 


10,35 



H 3 Ta 6ji. 9 n pnc. 1, Anarp. 9, bhaho, hto MaKCHMyM KopHen h 3Aecb jie>KHT 
b ryMycoBOM ropn 30 HTe (40°/o). Ho b 6ecnjiOAHOM BJiioBHa^bHOM ropn- 
30HTe (E==7 — 21 cm), c ero HeS^aronpnnTHHMH xHMHnecKHMH n (J)H 3 Hqe- 
ckhmh CBOHCTB3MH (HaKon^eHHe Si0 2 , He3HaqnTejibHoe KOJinnecTBO nnia- 
Te^ibHbix BemecTB h Ko^oHAajibHbix qacTHu n t. a.) KOJinnecTBo KopHen 
6bicTpo yMeHbuiaeTCH ao 3,6% ot o6men Maccbi. Btopoh MaKCHMyM Kop- 
Hen HaSjnoAaeTcn b Hji^iOBnajibHOM ropn30HTe, rjie CKonjimoTcn KaK ko^jioh- 
ABJibHbie nacTHAbi, Tax h MHHepa^bHbie nnTaTe^bHbie BemecTBa. HaKOHeu 
TpeTHH MaKCHMyM pacno^oHceH b BepxHeM c;ioe MaTepHHCKOH nopoAbi; 
nocjie Hero KOjiHnecTBO KopHeft h hx noBepxHocTb AOBO^bHO 6bicTpo, ho 
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nocTeneHHO na^aeT c AaAbHeniHHM yrAy6AeHHeM. TaKHM o6pa30M H3 
BTOro npHMepa hcho BHAHa 3aBHCHMOCTb pacnpeAeAeHHa KopHeft no OTAeAb- 
hhm ropH30HTaM ot cbohctb 3THX ropH30HTOB. 3to HBJieHHe HanSoAee 
HCHO B TaKHX nonBeHHbIX pa3HOCTHX, TAe OTAeJIbHbie r0pH30HTbI pe3KO 
OTAHqaioTca oahh ot Apyroro n nepexoA acHbin. flosTOMy sto HBAeHne 
6biJio MeHee 3aMeTHO b qepH03eMHbix noqBax, tag ryMycoBbin ropn30HT 
BecbMa nocTeneHHO n noqTH H63aMeTHo nepexoAHT b MaTepHHCKyio no- 
poAy h rAe sAfOBnajibHO-HjiAiOBHajibHbie npoueccbi HacTOAbKo He3Ha- 
nnTejibHbi, hto nonTH He OTpa3Hjincb Ha nonBeHHOM npo(})Hjie. 

BnponeM CAeAyeT OTMeTHTb, mto BbiBOAbi o Tune pacnpeAeAeHna Kop- 
Heft jiecHon pacTHTejibHOCTH Ha CAa6o onoA30AeHHon noqBe c TaKHMH 
BecbMa pe3KHMH MaKCHMyMaMH H MHHHMyMaMH B OTAeAbHbIX T0pH30HTaX 
nocTpoeHbi Ha BecbMa He3HanHTejibHOM KOAnqecTBeHHO MaTepnaJie. FI. n o- 
rpe6 HHKOM 3aA0>KeHa 6buia jwuib OAHa HMa b stoh pa3HOCTH, n 
B3flTa Jinuib OAHa cepna o6pa3ixoB (mohoahtob) rjik nccAeAOBaHna Kop- 
Hen, Aance 6e3 KOHTpoAbHon cepan. B to nee BpeMH sth BbiBOAbi He 
coBnaAaioT c AaHHbiMH Apyrnx nccAeAOBaTeAen o KOAnqecTBeHHO m pac- 
npeAejieHHH KopHen b n0A30AHCTbix noqBax (cm. Hnace 06 HccjieAOBaHnnx 
H. KannHCKoro, A. KaAMbiKOBOnn Ap.)- FIoBTOMy Mbi ncnOAb3yeM 
HX C OTOBOpKOH 0 Heo6xOAHMOCTH A^AbHeHUierO HCCJieAOBaHHH H npOBepKH. 

KopHeBaa cncTeMa jiecHon pacTHTejibHocTH Ha cn./ibHO onoA30AeHHoft 
noqBe 6bi.aa HccjieAOBaHa K a q h h c k h m (5) yxce 3a npeAeAaMH yKpanHbi, 

Ha MOCKOBCKOH 06AaCTH0H CeAbCK0-X03HHCTBeHH0H OnbITHOH CTaHIJHH. 
Ho, BCJieACTBne OTcyTCTBna Apyrnx MaTepnajiOB, nojiyqeHHbix HenocpeA- 
CTBeHHO Ha TeppHTopnn yKpaHHbi, mh npnHy>KAeHbi ncnoAb30BaTb a^h- 
Hbie KaqnHCKoro. ApeBecHbin apyc nccjieAOBaHHoro Aeca (b a a ac h bi ft 
rpyAB B03pacTe okoao 20 act) coctoht h 3 6epe3bi, Ay6a, ochhh, KjieHa, 
KpyuiHHbi n eAH. rioAAecoK cpeAHen rycTOTbi o6pa30BaH opeuiHHKOM, 
KpyuiHHon, MO)K}KeBeAbHHKOM h Ap. TpaBHHon nokpoB— H3 pilosci, 

Aegopoiium podagtaria , Asarum eurOj.aeam n Ap. 

H3 TaSAHUbI 10, COCTaBAeHHOH MHOK) Ha OCHOBaHHH IJH(j)p K a q H H- 
CKOTO C pHAOM H3MeHeHHH, BHAHO, HTO KOpHeBaH CHCTeMa JieyK HT 3ACCb 
npeHMymecTBeHHo b BepxHeM ryMycOBOM ropn30HTe (cBbiine 65°/o Been 
Maccbi KopHen). B SAiOBnaAbHOM ropn30HTe (12 —27 cm) KonnqecTBO 
KopHefi xoth n yMeHbuiaeTca, ho cpaBHHTeAbHO BecbMa nocTeneHHO, n 
cocTaBAaeT ao 30°/o Been Maccbi. Ho npn nepexoAe k HAAioBnaAbHOMy ro- 
pn30HTy (27 cm) Ha6AK>AaeTca pe3Koe n 3HaqnTeAbHoe naAeHne Maccbi nop- 
Hen ao 1,7%, a AaAee CHOBa nocTeneHHoe yMeHbineHne nx KOAnqecTBa, 
AO coBepmeHHO HnqTO^KHon BeAnqnHbi (pnc. 1, Anarp. 10 Ha CTp. 360). 

TaKHM o 6 pa 30 M KopHeBaa cncTeMa Aeca uinpoKO pa3BHBaeTca n b saio- 
BHaAbHOM T0pH30HTe H OHeHb C/a5o B HAAIOBHaAbHOM, HTO npoTHBOpeqnT 
AanHbiM norpefiHHKa. npaBAa, CAeAyeT HMeTb b BHAy, qTO MexaHH- 
qecKnn cocTaB noqBbi b sthx AByx cAyqanx BecbMa pa3AnqeH, a, 3 HaqnT, 
pa3AHqna n CTeneHb ynAOTHeHHOCTH HAAiOBnaAbHoro ropH30HTa (no K aq n h- 
c k o m y npn nonaHnn hm npnxoAHTca noAb30BaTbca aomom, b to BpeMa 
Kan y norpe6HHKa — necoh), hto, 6e3ycAOBHO, HaAaraeT cboh orae- 
qaroK Ha (f)opMy KopHen h hx pacnpeAeAeHne. 

BpocaeTca b rAa3a, hto MancnMaAbHoe KOAnqecTBO mcakhx KOpHeft 
AHaMeTpoM MeHee 0,5 mm, ycAOBHO npnHHTbix 3a AOHTeAbHbie, pacnoAO- 
a<eHO b ryM>coBOM ropn30HTe, rAe ohh cocTaBAHioT noqTH noAOBHHy 
oSmen Maccbi KopHen, npnxoAflinencH Ha stot ropn30HT. B 3AK)BHaAbH0M 
ropH30HTe yAeAbHbin Bee mcakhx Kopnen naAaeT MeHee qeM ao 4%, hto 
CB n3aHO, 6e3ycAOBHO, c OTpnuaTeAbHbiMH CBOHCTBaMH aToro ropn30HTa. 
Ta y6>Ke, b HAAiOBnaAbHOM ropH30HTe 3HaqeHne MeAKnx KopHen CHOBa 
pe3KO yBeAnqnBaeTCB, hto mohcho CBH3aTb c H3MeHeHneM (f>H 3 HqecKHX 
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TABJ1MUA 10 

PacnpocTpaHeHHe k o p h e it bo b ji a jk h o m r p y a e Ha chuho onoA- 

30JICHH0M CyrJIHHKC 

TABELLE 10 

Wurzelvertellung im feuchten Laubholzwald In stark pod- 

soliertem Lehmsand 


r 0pH30HTbl 

Horizonte 

BbicoTa 

B CM 

Hohe 

in cm 

B ropH30HTe hjih 
qacTH ero 

Im Horizont oder 
seinem Teile 

B aioe noqBH 

MOIUHOCTblO B 10 CM 
In der Bodenschicht 
von 10 cm Dicke 

* 

CJ 

_ M-f 

X s 5? 
as £ 

« m 

dJ 

s ^ 

W <D 

X > 

3 in 

sc ^ 

CO eo t 

S X - N 

H 7 O 

« h 

CO X Gw 
<u — 

« a - £ 

5* O v_i 

( 0 C CWI 

S pa D "So 

B Z 

in gr. 

o <6 

t- OjO ■ 

5 aa ij 
>o _ -r 
o E > 

SO) 

o n O 
cj ^ n 
o £ S 
o- S pu -S 

C 3 b g 
ca ca £ E 

B z. 

in gr. 

b npon. 
k Becy 
BepXHero 
CJIOH 

in Proz. 
zum Ge- 
wicht der 
obersten 
Schicht 

H 0—12 cm. CipyKTypa He- 







npo^Haa. fyMyca 3—4%. 

12 

464,4 

65,6 

387,0 

100,0 

46,3 

E 12—27 cm. BbimeJioqeH- 







Hbift ancTOBaTbifl, no- 







pHCTblH. 

15 

213,6 

30,2 

142,4 

36,8 

3,8 

I x 27-47 cm. CwJibHO 







ynaoTHeHHbiw opexoBa- 







Tblft C TpeiHHHaMH. . . 

20 

11,8 

1,7 

5,9 

1,5 

32,2 

I 2 47—77 CM. r0pH30HT 


1 





MaKCHM^abHoro ynjiOT- 


1 





HeHPIfl. 

10 

00 

o 

1,5 

3,6 

1,0 

31,5 

I 3 77—100 CM. no CBOHM 







npH3H3K3M 6JIH30K K 







npe^biAymeMy. . . . • 

23 

7,2 

1,0 

3,1 

0,8 

25,5 

MToro ao 1 

100 

707,8 

100 



27,2 

I 4 107—147 cm 

40 

7,8 


1 9 

0,5 

38,5 


H (j)H3HKO-XHMHqeCKHX CBOHCTB. TaKHM 06pa30M KOpHeBafl CHCTeM3 JieCHOH 
pacTBTeJibHOCTH b ^aHHOM cjiynae Hcno;ib3yeT rjih riHTaHHH, rjiaBHbiM 
o6pa30M, ryMycoBbifi ropn30HT h b 3HanHTe;ibHO MeHbmen cTeneHH — h;i- 
./iioBHajibHbiH. G/ia6ee Bcero Hcnojib3yeTCH 3 ;iibBHaJibHbiH ropn30HT. Ha 
3T0 >xe yKa3biBaeT h pacnpe/iejieHHe MejiKHx KopHeft — AeaTejibHbix, npn 
noMoiuH KOTopbix npoHcxo^HT nHTaHHe pacTeHHB; Ha sto ate yKa3biBaioT 
h a6cojiiOTHbie uH(jipbi: b sjiiOBHa^bHOM ropH30HTe Bee MejiKnx KopHeft — 
8,0 z, a b H;unoBHa./ibHOM—12,6 z. 

PacKanbiBaHHe KopHeBoft cncTeMbi oTAejibHbix aepeBbeB jiHiub no#- 
TBep/iHJiH npHBeAeHHbie AaHHbie. FIohth y Bcex nccjieAOBaHHbix ^epeBbeB 
KOpHH cpa3y }Ke pa3BeTBJI5nOTCfl H HAVT ropH30HTa;ibHO HJIH >Ke no JL. 
He3HaHHTe*7ibHbiM yivioM bhh 3, MaKCHMa^ibHO H36eran onoA3o;ieHHoro bjik>- 
BHajibHoro h ynjioTHeHHoro HJi^iOBHa^bHoro ropH30HTa. Han 6 ojiee echo 
3to npoHBJineTCH y e^H, ochhu, 6epe3bi, Jinnbi h HeKOTopbix ^pyrnx nopo/u 
y Ay 6 a h K^eHa kophh HHor^a TaK>Ke cpa3y >xe pacxo^HTca h pa3BeT- 
BJIHIOTCH ropH30HTa;ibHO, a HHOr^a npOHHKaiOT B 3JIK)BHaJIbHbIH H B HJIJnO- 
BHajibHbifl ropH30HTbi, ho b TaKOM c/iyqae CHJibHO H 3 rH 6 aioTCH, 6 bicTpa 
yTOHHaiOTCH H 3aKaHHHBaiOTCH. y COCHbl B HCCJie^OBaHHOH nOHBe KOpHeBaH. 
CHCTeMa h HMeeT TaKoft bh^;. 
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H 3 btoPl Ta6jiHu,bi bhaho, hto b r^ee-n0A30JiHCT0H nouBe 6oAbiiiHH- 
ctbo KopHeS cocpeAOToqeHO b ryMycoBOM ropH30HTe (67°/ 3 Maccbi). 3im- 
qHTe^bHO MeHbmee KOAHnecTBO hx h3xoahm b sAiOBHaAbHOM ropH30HTe 
(OKOAO 33%). HaKOHeU, B OrjieeHHOM HAAIOBHaAbHOM r0pH30HTe, MOKpOM 
h yn^OTHeHHOM, KopHeii BOBce HeT (pnc. 4, AHarp. 11). Be3ycAOBHO, 3Aecb 
nrpaeT poAb, npeatAe Bcero, bhcokhh ypoBeHb rpyHTOBbix boa> TaK KaK 
ropn30HT IG1 — orjieeH ao caMoro Bepxa h, 3H3hht, boas noAHHMaeTCH 
«e MeHbiue ueM Ha 48 cm ot noBepxHOCTH, a MoaceT 6biTb h Bbirne, C03- 
AaBan b nonBe aHaapoSHbie ycAOBHH. TaKHM o6pa30M KopHeBan cHCTeMa 
3Aecb bcb yie>KHT b cAoe noHBU MomHOCTbio b 48 cm . 
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Pnc. 4. H. Mokphh rpya Ha rjiee-onoA30JieHHOH noqBe (no n o r p e 6 h h k y). 12. flojie 
OBca Ha cpeAHe-onoa3oaeHHOM cynecKe. 13 a. Flojie KaeBepa Ha cjia6o-onoA30JieHHOM 
cyneche c rjiy6oKHMH rpyHTOBbiMH BoaaMH. ’3 b. IloJie KJieBepa Ha AepHOBO-cjia6o-onoA- 
3oaeHHOM cynecKe c bmcokhm ypoBHeM rpyHTOBbix boa. 14. Baa)KHbiH ayr Ha aepHOBo- 
cpeAHe-onoA3oaeHHofi cpeAHe-oraeeHHOfi noqBe. 15. Baa>KHbni ayr Ha ayroBoft Kap6oHaTHOH 
noqBe. 16. BaajKHbift ayr Ha Top(j)HHO-6ojioTHOfi noqBe. 17. Accou. Kochia prostrata 
Schrad. Ha CToa6qaTOM coaoHue. 18. Accou. Alopecurus pratensis L.+ Agropyrum repens 
P. B. var. pseadocaesium Pacz. Ha cojioah no,na. 

Abb. 4. 11. Nasser Laubholzwald auf Gleypodsol (nach Pogrebniak). 12- Haferfeld 
auf massigpodsoliertem Lehmsand. 13 a. Kleefeld auf schwach podsoliertem Lehmsand mit 
tiefem Grundwasserstand. 13 b. Kleefeld auf rasigem schwach podsoliertem Lehmsand mit 
hohem Grundwasserstand. 14. Feuchte Wiese auf massigpodsoliertem mittelvergleitem 
Rasenboden. 1 5. Feuchte Wiese auf Wiesen-Karbcnatboden. 16. Feuchte Wiese auf Torf- 
moorboden. 17. Asso z. Kochia prostrata Schrad. auf Saulensolonetz. 18. Assoz. Alopecurus 
pratensis L. -j- Agropy rum repens P. B. var. pseudocaesium Pacz. auf den „Soljti". 


HHTepecHO, uto pacnpeAejieHne KopHeBOH noBepxHOCTH no ropn30H- 
TaM 3Aeeb He eoBnaAaeT c pacnpeAeJieHneM Maccbi KopHen. TaK, b ryMy- 
cobom ropH30HTe, rAe H3 o6meft Maccbi KopHeft, Aeacaiunx 3Aecb, okoao 
58% cocraBJiHioT MejiKHe „AenTejibHbie tt kophh, KopHeBan noBepXHOCTb 
cocTaBAneT okoao 95°/ 0 Been noBepxHOCTH AaHHoro HccAeAOBaHHoro 

ynaCTKa. Ha SAIOBHaAbHblH r0pH30HT, B KOTOpOM MeAKHe KOpHH COCTa- 
BAHIOT AHLUb 0,3% BCeft MaCCbl KOpHeH STOrO r0pH30HT3, npHXO.AHTCH, 
T3KHM O0pa3OM, BCerO OKOAO 5% noBepxHOCTH KOpHeH. TaKHM o6pa30M, 
b OTHOineHHH nHTaHHH pacTeHHH poAb sAioBHajibHoro ropH30HTa, 6e3y- 
caobho, BTopocTeneHHa. B to me BpeMH Ha Jinrae b HeM nonTH hckaiohh- 
TeAbHo rpy6bix KopHeft co cpeAHHM AHaMeTpoM okoao 0,5 cm yKa 3 biBaeT 
Ha to, uto 3th KopHH, BepoflTHO, HrpaiOT rAaBHbiM o6pa30M MexaHHue- 
CKyK) pOAb. 


Bot. 3KVOH. CCCP. T. 90. N 4 (1935). 
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HaS^no^eHHH B. HI m hat a (28) b y KpanHCKOM npaBo6epe)KHOM 
Ilo^ecbH b o6mnx qepTax coBna^aiOT c npHBeAeHHbiMH BbiBO^aMH K a q h h- 
ckoto h norpefiHBKa. Flo HImhaty r^aBHan Macca KopHeBOft 
CHCTeMbi b 6opax, cy6opax h HeKOTOpbix THnax o^bCOB (ojibinaHHHKOB) 
coctoht H3 KopHeft, pacnoJioxceHHbix npeHMymecTBeHHO y noBepxHocra 
noqBbi h He BbixoAfliunx 3 a npe^e^bi OKpauieHHoro ryMycoBoro ropH- 
30HTa h H36eraioui,Hx a^ioBHa^bHoro ropH30HTa. MeM fijinace k noBepx- 
hocth jie)KHT onoA3o;ieHHbift ropH30HT E h qeM MeHee MomeH ryMycoBbift, 
TeM 6ji H)Ke k noBepxHocTH h rnnpe b CTopoHbi (^a^bine ot CTBCh/ia) hayt 
KO pHH AepeBbeB, cHJibHO 3£ecb pa3BeTB^HK)in,HecH, rycTO nepenjieTaio- 
mnecfl MeacAy co6oft h qacTO oSpasyiomne KaK 6bi boh^ok, KOTOpuft 
HHor^a Aa>Ke TpyAHo nepepe3aTb ./ionaToft. IlosTOMy bo B.aa>KHbix h mok- 
pbix THnax ^ecoB flo^ecbn ocHOBaHne CTBOJia AepeBbeB qacTO HMeeT 



Phc. 5 . »KopHeBbie Jianbi 4 b BJiaxtHOM mne Jieca (no LL1 m h a t y h norpebHHKy). 
Abb. 5. „Wurzelpfoten" im feuchten Waldtypus (nach Schm.i'cit und Pogreb¬ 
niak). 


„;ianbi“ (pnc. 5), o6pa30BaHHbie to^cthmh kophhmh, paspaeraiomHMHCfl 
h BbixoAmuHMH HaBepx BCJieACTBHe toto, qTO ryMycoBbift ropH30HT yace 
„nepeno^iHeH a Maccoft KopHeft. To ace Ha6./iK)AaeM h b cyxax 6opax, r^e 
paCTHTe^bHOCTblO HCIIO./Ib3yK)TCH nOqTH HCKJIIOqHTe^IbHO aTMOC(})epHbie 
oca^KH, ho TyT HeT TaKoro n^ioTHoro BOH^OKa KopHeft, Tan KaK AepeBbH 
pacno^iOHceHbi He TaK rycTO, Aa h ryMycoBbift ropnsoHT MOiimee. 

B TaKHx THnax ./iecoB, r^e ryMycoBbift ropH30HT mu6oj\ee MomHbifi, 
a BJiiOBHa^ibHbift BbiHBJieH c./ia6o, KopHeBan cncTeMa AepeBbeB pacnpeAe- 
ji aeTcn yate HHaqe — 3HaqHTe^bH0 paBHOMepHee. OHa He cocpeAOToqeHa 
b npnnoBepxHOCTHOM cjioe noqBbi, a pacnpocTpaHneTCH r^y6)Ke. Tanoe 
pacnpe^ejieHHe Ha6./iioAaeM b CBe)KHx 6opax h cy6opax. 

CTep^KHeBbie kophh, hx (JjopMa h xapaKTep pacnpocTpaHeHHH b noqBe 
TaKHce 3aBHcaT ot Tnna h pa 3 H 0 CTH noqBbi h CBH3aHHOro c Heft THna 
Jieca. B CBencHx 6opax h cy6opax HaxoAHM THnnqHbift CTep)KHeBofi KopeHb 
C 60 K 0 BbIMH KOpHHMH, OTXOAHmHMH OT Hero BepTHKa/IbHO. Bo BJI3}KHbIX 
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THnax, rAe 9AiOBHa./TbHbiH ropn30HT 6oAee pa3BHT, CTepacHeBOH KopeHb 
3HamiTe^bHO CAa6ee. To ace Ha6AioAaerca h b cyxHx 6opax, ho yace no 
ApvrHM npHHHHaM — BCAeACTBne 6eAHOcra hhhchhx toph3ohtob BAarofi. 
B MOKpbix ranax jiecoB h b 6amax BepraKaAbHbift CTepacHeBOH KopeHb 
Hcne3aeT noara coBceM. H 3 npHBe^eHHbix AaHHbix UImhat ne 6e3 ocho- 
BaHHH AeAaeT 3aKAioqeHHe, hto BepraicaAbHbie CTepacHeBbie kophh nrpaioT 
MexaHnnecKyio pojib, h hx pacnpeAeAeHHeM mohcho oS'bacHHTb, Hanpmviep, 
Aericoe BbipbiBaHne KopHa cochbi b MOKpbix h BAaacHbix THnax* Aeca h 
ycTOHHHBOCTb ee b CBeacnx 6opax h cySopax. TaKHM o6pa30M opneH- 
rapoBoqHoe Hcc^eAOBanne KopHeBon cncTeMbi ApeBecHon pacraTeAbHocra 
Ha noHBax noA30AHCToro rana AaeT B03MoacHocTb CAeAara cjieAyfonuie 
o6o6meHHa: 

а) OcHOBHan Macca KopHeft bo Bcex HCCAeAOBaHHbix noATHnax </ie>KHT 
b ryMyr.OBOM ropH30HTe. 

б) 3/HOBHaAbHbIH ropH30HT HCnOAb3yeTCH KOpHeBOH CHCTeMOH B 3Ha- 
HHTeAbHO MeHbuieH CTeneHH. 

3 ) B HAAIOBHaAbHOM T0pH30HTe, Ha OCHOBaHHH eAHHHHHOrO HaSAioAe- 
hhh, Tpe6yiomero npoBepKH, KOHCTarapoBaHO HaiconAeHHe Maccbi KopHeft. 

r) B cyxoM 6opy, Ha CKpbiTo-noA30AHCToft nonBe (SopOBOM necne) 
CKon^eHHe KopHeft HanAeHO He b BepxHen nepecoxuieft nacra ryMycoBoro 
T 0 pH 30 HTa, a B HHHCHeft. 

a) B CAaSo onoA30.aeHHbix (nepexoAHbix k cpeAHe onc>A30AeHHbiM) 
JierKHx noHBax, KpoMe MaKCHMyMa KopHeft b ryMycoBOM ropH30HTe (40,6% 
Bcefi Maccbi), MHHHMyMa B SAIOBHaAbHOM (4,1%), BTOpOH MaKCHMyM Kop- 
Hefi HadAiOAaAca b HAAIOBHaAbHOM ropH30HTe (21J7 o), a 3areu b MaTe- 
Phhckoh nopOAe. 

e) Ha rjiee-noA30AHCTbix nonBax, c 6 ah3Khm k noBepxHocra vpoBHeM 
rpyHTOBbix boa, bch Macca KopHefi cocpeAOToaeHa b CAoe ao 46 cm, 
a rji y6ace KopHeft HeT. TaKHM o6pa30M b pa3AHHHbix nonBax KopHeBaa 
CHCTeMa AepeBbeB pacnpeAeAaeTca pa3AHHH0, h HeAb3a corjiacHTbca 
c axaA. A. H. Cokojiobckhm (19), KOTopbiH Ha ocHOBannH OAHoro 
H3 onHcaHHH pacnpeAe^eHHH KopHeft y cocHbi b H3BecTHOM rane nons 
AeAaeT o6o6meHHe o KopHeBOH CHCTeMe cochm Boo6me. 

.■ac) CoBepmeHHo acHo, hto noA BAHaHneM ^ 6ypeAOMa Jierqe Bcero 
BbipbiBaioTca c KopHHMH AepeBba b MOKpbix THnax Aeca Ha r^ee-noA- 
30 AHCTbix noHBax, rAe Bca KopHeBaa CHCTeMa pacnoAoaceHa b6ah3h 
noBepxHocra; 3Aecb ace Aerae Bcero npoH3BOAHTb h BbucopneBicy Aeca. 

3 ) KopHeBaa CHCTeMa AepeBbeB b noA30AHCTbix noaBax pa3BHTa 
Biviy6b He Tax 3HanHTeAbHo, KaK sto oSbiHHO caHTaioT. HHoe noAoace- 
HHe b noqBax CTenn h /iecocTenn, rAe BAaacHbie caoh pacnoAoaceHbi 
Ha 3HaHHTejibHOH tji y6HHe h rAe xopHeBaa CHCTeMa HMeeT coBceM hhoh 
bha. 

h) EcTecTBeHHoe B03o6HOBAeHHe MOAOAHaica bo BAaacHbix THnax aoahcho 
3aTpyAHHTbca qpe3BbiqafiHO rycTbiM nepenAeTeHHeM KopHen b BepxHeM 
CAoe h ycHAeHHon noA3eMHon KOHKypeHuneH cTapbix KopHen c kophhmh 
MOAOAHaKa. B Apyrnx ranax, rAe xopHeBaa CHCTeMa pacnpeAe^aeTca 
6oAee paBHOMepHO no nonBeHHOMy npoc})HAK), 3Ta KOHKypeHuna MeHee 
pe3K0 BbipaiKeHa. 


PacTHTejibHOCTb nojiefi 

IlocAe Bbipy6KH AecoB h yHHHTOKeHHa AecHoii pacraTeAbHocTH Te ace 
caMbie MecTa h Te ace noaBbi 3aHHMaeT KyAbTypHaa pacTHTeAbHocra noAefi. 

HccAeAOBaHHa KopHeBoii CHCTeMbi paAa KyAbTypHbix pacreHHH, npoH3- 
BeAeHHMe b MapxAeBCKOM paitoHe KHeBCKofi o6AacTH (6. >KnTOMHpcKOfi 

4* 
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o6a.)A. KajiMbiKOBOfi (4) h b ropoAHHHcxoM pafioHe HepHHroBCKoft o6a., 
noxa3aAH, hto pacnpeAeAeHHe KopHeft TpaBHHHCTbix noAeBux pacTeHHfi, 
KaK OflHOJieTHHX, Tax H MHOrOJiCTHHX, 33MeTHO OTAHHaeTCH OT TOTO, HTO 
mh Ha&noAajiH y AecHoft pacTHTeAbHOCTH. IlpHBeAeM HecxoAbxo npHMe- 

pOB. 

O b e c Ha cpe^He-onofl30^eHHOM cynecxe (c /(epMaHKa, MapxAeBcxoro 
paftoHa). Ot HaAceMHAOJibHoro xOAeHa y OBCa otxoaht nynxoM npHAa- 
TOHHbie KOpHH; HaCTb HX CpaBHHTCAbHO KOpOTKa, ryCTO nOKptJTa KOpHe- 
BblMH B 0 A 0 CK 3 MH, HaCTOAbKO nAOTHO CUeMeHTHpOBaBIUHMHCH C HaCTHH- 
K3MH nOHBbl, HTO OHH npHAaKIT KOpHHM BHA AOBOAbHO TOACTbIX Bepe- 
Bonex ao 4 mm toaiuhhh. HaCTb Ace yrAy6AaeTca cpa3y. 

Ot ceMeHH, xax sto KOHCTaTHpoBaHO 6hao BciOAy, otxoaht 6oAbineii 
HaCTbK) TpH 3apOAUmeBbIX KOpHH. OaHH H3 HHX HAST BepTHKaAbHO 
BHH3 H 3aKaHHHBaeTCH 06HHHO Ha TAy6HHe OKOAO 60 CM SAIOBHaAbHOrO 
ropH30HT3, BTOpOH—■ r0pH30HT3AbH0, nOCTeneHHO nOAHHMaeTCH BBepX K 
nOBepXHOCTH nOHBH H 3aKaHHHBaeTCH Ha TAyfiHHe 1 — 2 CM\ TpeTHH HAeT 
KOCO BHH3 nOA yTAOM 45°, 3aTeM dbICTpO nOBOpaHHBaeTCH BepTHKaAbHO 
BHH3. 

Kax 3apoAumeBue, Tax h npHAaTOHHbie xopHH o6pa3yiOT b ryMyco- 
bom ropH 30 HTe AOBOAbHO AAHHHbie doxoBbie KopeiuKH. B nepexoAHOM 
CAOe K SAIOBHaAbHOMy T0pH30HTy (EH) 3TH 60 K 0 BMe KOpeiUKH H HX 
p 33 BeTBAeHHH 3H3HHTeAbHO TOHbUie H KOpOHe. B SAIOBHaAbHOM r0pH30HTe 
KOpHeH OHeHb HeMHOrO, npHTOM OHH npOXOAHT nOHTH HCKAIOHHTeAbHO 
no CTapbIM KOpHeBHmaM H XOAaM 3eMAepoeB. B HAAIOBHaAbHOM ropn- 
30HTe KOpHeft OBCa nOHTH HeT. 

Ko BpeMeHH HcaTBbi xopHeBaa cncTeMa oBca yAce OTMHpaAa. Flpn stom 
b ryMycoBOM ropH30HTe Bee xopHH 6biAH achbh, b HHACHeii HacTH nepe- 
xoAHoro caoh EH BCTpenaAHCb MHoroHHCAeHHue neperHHBiuHe ripnAaTOH- 
Hbie xopHH, a 3apoAbimeBbie xopHH 6 hah eme coBepuieHHO achbh h 
<J) yHKH.HOHHpOB3AH. TaKHM 06pa30M OTMHpaHHe KOpHefi H3HHHaeTCH OT 
hx KOHU.OB, a 3apoAt>imeBbie xopHH, o xoTopux o6hhho AyMaioT, hto 
ohh npexpamaiOT cbohd AeaTeAbHocTb c pa3BHTHeM npHAaTOHHHx, (})yHK- 
IXHOHHpyiOT Bee BpeMH CymeCTBOBaHHH paCTeHHH, H HHK3K He MeHbHie, 
neM npHAaTOHHHe. 

Hto xacaeTca pacnpeAeAeHHH Maccu h noBepxHOCTH xopHeii no ropn- 
30HT3M, to H3 npHBOAHMOft HHxce Ta6A. 12 (cm. Taxace pHc. 4, AHarp. 12) 
bhaho, hto Ha ryMycOBbiii ropn30HT MomHOCTbio okoao 20 cm npHxoAHTca 
okoao 77% Bceft Maccbi xopHeft h okoao 84% Bceft xopHeBofl noBepx- 
hocth. Ha nepexoAHHH caoIi EH MomHOCTbio 24 — 25 cm c naTHaMH h 
3aTexaMH ryMyca b BepxHeft nacTH npnxoAHTca ahuib 16 — 17% Bceii 
Maccu xopHeft h ao 12% xopHeBoii noBepxHOCTH. B saiobhabhom ropn- 
30HTe HaxoAHM Bcero okoao 4% Maccu xopHeft, a eme rAy6ace—coBceM 
He3H3HHTeAbHoe KOAHnecTBo, x TOMy ace npHHaAAeAcam.ee yxce He OBcy, 
a copHHxaM — Cepe3xe ( Convolvulus arvensis) h XBomy Equisetum arven- 
se L.). Mu cneunaAbHO Tax noApo6Ho ocTaHOBHAHCb Ha onacaHHH 

pHeBofi CHCTeMu OBca noTOMy, hto nonra Taxoe Ace caMoe pacnpeae- 

HHe CHCTeMbI KopHeft HaXOAHM H y 60 AbUIHHCTBa ApyrHX KyAbTypHbIX 
3AaKOB. 

KopHeBaa CHCTeMa pacTeHHft Ha onoA30AeHHbix noHBax, xax h BcxiAy, 
HMeeT pa3AHHHUft BHA, B 33BHCHMOCTH OT HHAHBHAyaAbHUX CBOftCTB 3THX 
noHB, B H3CTHOCTH OT MOIU.HOCTH OTASAbHUX ropH30HTOB, OT CTeneHH HX 
ynAOTHeHHH H ApyrHX (J)H3HHeCKHX H XHMHHeCKHX CBOfiCTB, OT KOAHHCCTBa 
nHTaTeAbHux BeuiecTB h t. a* rpOMaAHoe 3HaneHHe HMeeT rpyHTOBaa 
BOAa H ee ypOBeHb. /(ah Toro, HTO(5bI HAAIOCTpHpOBaTb 33BHCHMOCTb 
pacnpeAeAeHHH xopHeii ot sthx (JiaxTopoB, b nepByro onepeAt ot 
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tabjihija ; 12 

PacnpenejieHHe KOpHefi Ha none oBca Ha cpeflH e-o non3ojieHHOM> 
cynecKe b MapxaeBCKOM p a h o h e 

TABELLE 12. 


Wurzelverteilung im Haferfelde auf mittel-podsoliertem Lehm- 

sand im Rayon Marchlev 


. 

r 0pH30HTbI 

Horizonte 

BbicoTa 

B CM 

Hohe 
in cm 

Bee 

Wurze 

B ropH30HTe 

im Horizont 

KOpHeH 

lgewicht 

b cnoe noHBbi 

B 10 CM 

in der Boden- 
schicht von 10 cm 

FIoBepx- 

HOCTb 

KOpHeii 

B ropH- 
30HTe 

B M? 

Ober- 
flache 
der Wur- 
zeln im 
Horizont 
in m 2 

B 2 

in gr. 

b npou. 
ot 06* 
mero 

Beca 

KopHeii 

in Proz. 
zum all- 
gemeinen 
Wurzel- 
gewicht. 

B ^ 

in gr. 

b npou. 
k Becy 
KOpHeft 
BepxHero 
CJIOH 

in Proz. 
zum Wur- 
zelge- 
wicht der 
obersten 
Schicht. 

H 0—21 cm. TyMycoBbiH, 







cepbiH, 6eccxpyKTypHbin 

21 

279,4 

77,2 

133,0 

100% 

38,92 

EH 21—46 cm. Hepexon- 







Hbin, c 33TeKaMH ry\iyca 

25 

57,6 

15,8 

23,0 

17,3 

5,52 

E. 

46—66,5 cm. Bjiiobh- 







ajibHbiii paccbinnaibifi, 







BecbMa yirjiOTHeHHbift . 

20,5 

14,1 

3,9 

7.0 

5.3 

1,61 


66,5 —84 cm. Mjijiiobh- 








a^bHbiH, yn.iOTHeH- 






i 

h\ 

Hbin cJierKa orjie- 



i 





eHHbiii. 

! 17,5 

7,4 

2.0 

! 4,0 

3,0 

0,21 


k 84 —10 j cm . 

j 16 

3,8 

1,1 

i 2 ' 3 

1.7 

0,16 


Htoto no 1 M. . 

103 

‘ 362,2 

1 100 



46,42 

ii 

,14—125 m. Hjmiobh- 


i 

1 

1 


1 

a.ibHbiH, ynaoTHeHHbi.i, 







cnerna orjieeHHbin . . 

11 

0,3 


0,3 

op 

0,01 

i. 

133,5—150 m . Bonee 




i 

| 



ynjiOTHeHHbiH, orjiee- 







HHe yBejiH^HBaeicfl . . 

11,5 

0,2 


0,2 

0.2 

0,01 


ypoBHH rpyHTOBoft boah, npHBeAeM onncaHHe KopHeBofi CHCTeMbi KJie- 
Bepa (2-AeTHero), HccjieAOBaHHon A. KajiMbiKoBOH b tom >Ke Mapx- 
AeBCKOM paHOHe b Khcbckom rioAecbH. 

PacnoAO)KeHHe Kopne# KjieBepa Ha CAa6o-onoA30AeHHOH cynecnaHoft 
noHBe c rpyHTOBbiMH boasmh Ha r^ySHHe cBbirne 200 cm H3o6pa>KeHO Ha 
pHc. 6: iviaBHbiH KopeHb (CTepncHeBOH) hagt BepraKaAbHO h OKaHHHBaeTCH 
oSbiHHo Ha rjiy6HHe 75 — 80 cm b sAioBnaAbHOM ropH30HTe, npnqeM y OTAeAb- 
HblX 9K3eMnAHpOB OH IIpOXOAHT 3H3HHTeAbHO TAy6}Ke, AO 180 CM, H OKaH- 
HHBaeTCH y>Ke b MaTepHHCKon nopoAe. Ot Hero otxoaht b ryMycoBOM 
ropH30HTe MHoroHHCAeHHbie CoKOBbie KopeuiKH, rycTO noKpbiTbie KJiyfteHb- 
KaMH. MacTb hx cpa3y >Ke hagt koco bhh3, a nacTb CHaua/ia HanpaBJieHa 
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r0pH30HTaJIbH0 H ./IHIHb Ha paCCTOHHHH 20—30 CM' OT r^aBHOTO KOpHH 
nocTeneHHO 3aBopaqHBaeT BepraKa^bHo bhh3. Bee ohh 60/ibmeft qacTbK) 
3aKaHHHBaioTCH He iviy6>Ke 70—80 cm. B nepexOAHOM ropH30HTe EH 
K^y6eHbKOB 3HaHHTe^bHO MeHbHie, a B 3,/IK)BHa;ibH0M HX COBCeM HeT. 
Ho eemi b ropH30HTe EH wjiyl a ante E BCTpenaeTCH CTapaa KpoTOBHHa 
hjih xojx cTaporo KopHH AepeBa, OKpameHHbie ryMycoM, to b TaKOM 
ryMycoBOM naTHe kophh KJieBepa cpa3y ace HaqHHaioT pa3BeTB^aTbca 
h o6pa3yiOT Kjiy6eHbKH. 

Ha #epHOBO-c;ia6o-ono,zi30jieHHOH noHBe, r^e ypoBeHb rpyHTOBOH BOAbi 
okojio 110 cm, ho noc;ie AO^KAeft noBbimaeTca ao 30—35 cm ot noBepx- 
hocth, KopHeBaa cHCTeMa K-rceBepa HMeeT coBceM hhoA bha (pnc. 7). E/iaB- 
Hbifi KopeHb He 33XOAHT rviy6>Ke ryMycoBoro ropH30HTa. BjviecTo yi<opo- 
HeHHoro r^aBHoro KopHH Hpe3BbiqaftHO pa3BHTa CHCTeMa Sokobhx KopHefi, 
TaiOKe cocpeAOToqeHHbix, r^aBHbiM o6pa30M, b ryMycoBOM ropH30HTe. Bee 
OHH (KaK H IViaBHblH KOpeHb) CH/IbHO pa3BeTBJ!HK)TCa B 3TOM TOpH30HTe 
h o6pa3yioT MHo>becTBo SoKOBbix KopeniKOB, H3 KOTopbix aacTb cpa3y ace 

TABJ1HUA 13 

PacnpcaejieHHe m a c c bi k o p h e fi KjieBepaHa onoA30JieHHbixnouBax 
C P a 3 J1 H q H bi M H ypOBHHMH TpyHTOBblX BO A 

TABELLE 13 

Verteilung der Wurzelmasse des Klees in podsolierten 
Bo den niit verschiedenem Grundwasserstand 


noqBa — caado onoA3o- 
aeHHbin cynecoK c niy- 
6 okhmh nonBeHHbiMH 

BOAa.MH. 

Boden—schwach podsoli- 
erter Lehmsand init tiefem 
Grundwasserstand 

r 0pIi30HTbI 

Horizonte 

Bee KOpHen 
Wurzelgewicht 

llouBa — AepHOBO- 
c.ia6o-onoA3oaeH- 

Bee KOpHeft 
Wurzelgewicht 

b ropn- 

30HTe 

b ripou. 1 

Im Hori- 
zont 1 
in Proz. 

b cjioe 

nOHBbl 
MOUTH. 2 

B 10 CM 

In der 
Boden 
schicht 
von 10 
cm 2 

Machtig- 

keit 

Huft cynecoK c Bbi- 
COKHM ypOBHeM 
rpyHTOBOH BOAH 

Boden — rasig- 
schwach-pod.^olier- 
ter Lehmsand mit 
hohem Grundwas- 
terstand 

r OpH30HTbI 

Horizonte 

B ropH- 
30HTe 

b npou. 1 

im Hori¬ 
zonte 
in Proz 1 

B CAOe 

nouBbi 
mouth. 2 

B 10 CM 

in der 
Boden- 
schicht 
von 10 cm. 
Machtig- 
keit 2 

H 0—25 cm. TyMyco- 



H 0—21 cm. rvMy- 



Bbiii .. 

84,8 

100% 

COBblH. 

92,9 

100 

EH 25 — 50 cm. Flepe- 



EH 21— 32 cm. Tlepe- 



xoahwh c nHTHaMH ry- 



xoAHbin c 3aieKa- 



Myca. 

11,0 

12,0 

mh ryMyca. . . . 

6,1 

13,5 

E 50—100 cm 150—62 cm 

1 3,4 

8,4 

E 32—57 cm. 3jiio- 


1 

saKDBwaab- <62—^7 cm 

0,8 

0,8 

BHaJIbHblH .... 

1,0 

1 0,9 

HbIH. (£7 — 100 CM 

0,1 

0,1 

El 57—77 cm.Ywiot- 






HeHHblH C513bIKaMI1 


0,i 




HJIJIKDBHH. 

0,1 

Bcero ao 1 m. 

100% 


I 77—100 ynJiOT- 






HeHHblH HJIJUOLH- 






ajibHbift. . . . • . 

0,1 

0,1 




Bcero ao 1 m 

100% 



1 flpoueHTbi ot odmero Beca KopHefi. Prozente vom allgemeinen Wurzelgewicht. 

2 B npoueHTax k Becy KOpHtfi BepXHero ropH30HTa, npHHHTOMy 3a 100. In Proz. 
zum Wurzelgewicht des obersten Horizontes, der als 100 gilt. 










Grundwasserstand. 
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H^eT koco bhh3, a Apyrne— CHaqajia ropH3oHTa./ibHo, a 3aTeM TaK>Ke 3a- 
Bopa^HBaioT bhh3. Ot KOHija r^aBHoro kophh, Ha rpaHHue ryMycoBora 
h nepexo^Horo k 3./n0BHajibH0My ropH30HTOB otxoaht MHoroqHc/ieHHbie 
BepTHKa^bHbie tohkhc Kope uKH, 3aKaHHHBaiomHecH yace b 3JiK)BHajibH0M 
ropH3oHTe Ha iviy6HHe oko./io 35 cm yio^iiueHHeM b cf)opMe bh^ohkh. Ha 
sTofi nee r^y6HHe hbxoahm mhoto neperHHBuiHx KopHeft. OqeBHAHo, kophh, 
npoHHKaioiiJtHe r^y6)Ke, oTTHHBaioT npn hoahhthh ypoBHH rpyHTOBOH boah. 
TaKHM o6pa30M, b to BpeMH Kax Ha noHBax co cpaBHHTe^bHo r;iy6oKHM 
ypoBHeM rpyHToBoft boam KOpHeBaa CHdeMa KJieBepa npoHHKaeT r./iy6oKO 
(ao 180 cm ) h iviaBHbiH KopeHb A^HHHbift, Ha noHBax c 6 jth 3 khmh k noBepx- 
hocth rpyHTOBbiMH Bo^aMH KJieBep npno6peTaeT VKopoqeHHbiH rJiaBHbift 
KopeHb, h noHTH bch KopHeBaa CHCTeMa cocpeAOToqeHa b BepxHHx c;ioax. 

Eme acHee sto cKon^eHHe KopHen b BepxHHx c/ioax noHBbi npn 
BbICOKOM ypOBHe rpyHTOBbIX BOA BHAHO H3 Ta6^HU,bI 13 (cm. pHC. 4, 
AHarp. 13a h 13b). 3Aecb iipuBSASHbi AaHHbie aah o 6 ohx BapHaHTOB 
(a^ih ynpomeHHH ^inuib yKa3aHbi oTHOCHTe^bHbie AH(j)pbi b npou;.), HacTO^ibKO 
HCHbie, hto He Tpe6yiOT KOMeHTapneB. 

riOHBbi jiyroeoro THna n04B006pa30BaHHH 

BTopHHHan ecTecTBeHHan pacTHTejibHOCTb Ha onoA3o;ieHHbix noHBax 
JiyroBaa. Jlyra noaBJiaiOTca KaK pe3y./ibTaT BbipySaHHa ,/iecoB, nocjie 
yHH4T0)KeHHH APOBeCHOH paCTHTeJIbHOCTH H, nO CBOeMy (})^OpHCTHHeCKOMy 
COCTaBy, nOHBeHHbIM pa3HOCTaM, KOTOpbie OHH 3aHHMaiOT, H B 006 me IIO 
BceMy KOMn^eKcy 3Ko./ioro-Tono.7iorHqecKHx ycjioBHH (b nepByio oqepeAb 
yCJIOBHH yB.7ia>KHeHHH) — BeCbMa pa3H006pa3HbI. B 3aBHCHMOCTH OT BCex 
3thx oScTOHTe^bCTB pacTHTejibHbifi noKpoB ./iyroB COCTOHT, npeHMyiAe- 
CTBeHHO HJM IIOHTH HCKJHOHHTCJIbHO, TO H3 3./iaKOB, TO H3 OCOK; HHOTAB 

b HeM npeo6^aAaioT AByAo^bHbie. B HameM oqepKe Mbi He 6epeMca npo- 
aHajiH3HpoBaTb KopHeByio CHCTeMy pacTHTe^bHOCTH Bcex ochobhhx thiiob 
./ iyroB h orpaHHHHMCH HecKo^bKHMH Han6o^ee xapaKTepHbiMH npHMepaMH. 

Ha AepHOBO-noA30^HCTOH, cpeAHe-onoA3o;ieHHoft, CH^bHO orvieeHHOH 
noHBe (iTbuieBaTan cyr^HHO-cynecb) b Topoahahckom paftoHe (./ieBo6e- 
peatHoe Ilojiecbe MepHHroBCKOH o 6 ji .), c cnjibHo KOJie6^ioui,HMCH ypoBHeM 
rpyHTOBOH BOAH, KOTOpblH TO nOBbllliaeTCa AO CaMOH nOBepXHOCTH, TO 
noHHacaeTca Ha 3HaqHTe^bHyio rJiySnHy, pacraTe^bHbiH noKpoB coctoht 
npeHMymecTBeHHO H3 3,/iaKOB ( Agrostis alba , Festuca pratensis , Poa 
pratensis , Festuca rubra u Ap.)> othbcth AByAOJibHbix {Achillea millefolium , 
Vicia cracca h Ap.)* Kax bhaho H3 TaSjinubi 14 (h pwc. 4, AHarp. 14), 
rjiaBHaa Macca KopHeft (96%) JiencHT b ryMycoBOM ropH30HTe. Ha hjuiiobh- 
aJibHUH ropn30HT npHxoAHTCH JiHiiib 1,7% Maccbi KOpHeft, a Ha sjuobu - 
ajibHbiH ropH30HT h MaTepHHCKyio nopoAy — em,e MeHee. 3to pacnpeAO- 
jieHHe KopHeft npnxoAHTCH CBH3aTb, b nepByio oqepeAb, c KOJie6aHHeM 
ypOBHH rpyHTOBOH boaw h c nepHOAHqecKHM noAHHTneM ero b BepxHHe 
cjioh noHBbi, BCyieACTBHe qero o6pa3yioTcq HeS^aronpHHTHbie aHa3po6Hbie 
yCJIOBHH A*afl pa3BHTHH KOpHeBOft CHCTeMbI, KaK HenOCpeACTBeHHO, TaK H 
6^aroAapn cooTBeTCTByiomeMy H3MeHeHHio noqBbi (or^eeHHe h t. a-)- 

He MeHbinee 3HaqeHHe HMeeT, BeponTHO, h HaKon/ieHHe ochobhoh 
Maccbi opraHHqecKHX BemecTB ryMycoBoro ropH30HTa, KOTopoe o6biKHO- 
BeHHO npoHBjiHeTCH 3HaqHTe^bHO pe3qe qeM b onoA30AeHHbix noqBax 
iioa noJiHMH, onHcaHHbix Bbirne. 

Ha ^yroBOH KapSoHaTHOH noqBe b tom )Ke Topoahehckom paftoHe, 
c MOiuHbiM ryMycoBbiM ropH30HTOM, c 6o^ee r^y6oKHM qeM b npeABiAy- 
meft ypoBHeM rpyHTOBOH boah h pa3H0o6pa3HUM pacTHTe^bHbiM noKpo- 
bom, b KOTopoM 3JiaKH {Phleum pratense , Festuca rubra) h ocokh {Carex 
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TAB/IMUA 14 

PacnpeaejieHHe k o p h eii pac-THTejibH octh BJia)KHoro Jiyra Ha a e p h o- 
BO-no^3oaHCTOH, c p e a h e- o n 0fl3 o ji e h h o h, cpeAHe-orjieeHHOH 

n o q b e 

TABELLE 14 


Wurzelverteilung der Vegetation feuchter Wiesen im rasig-pod 
solierten, mittelpodsollerten, mittelvergleiten Boden 





Bee KopHen 
Wurzelgewicht 

CM 

» S 

H c 

s £ 



f 

i 

B rOpH30HTe 

im Horizont ' 

( 

b caoe no^Bbi 

B 10 CM 

inder Bodenschiclit 
von 10 cm 

o 

05 ts 

S G 

a* g 

o £ 

L_ Wh 

O 

aa X 

r OpH30HTbI 

Horizonte 

- S 

5 ^ 

CQ £ 

K a) 

§2 

CJ 

2 53 

vo £ 

£c fl 

B Z 

in gr. 

^ i ! 

<L> ^ 

3 ! 

o BS i 

v. ts* a> : 

.0 ■ 

b O G 

o £ oj 

Q< >>a< a 

E £ a3 

03 cq .5 E 

j 

B Z 

in gr. 

A S' B 

8* g 

« « o : 2 

- as <u 

a! g°s 

« R <D II 

. 0^5 • -d *1 

•-H' t-l ° N 

|3g2~-g 

g-s-a-Ss 

<L> ra r- ’S ° 

a as co 3 > co 

5S P 

CL) C 

B 

g* u 

« -s 

J3 :e ^ 

1 5 

x £ 

Q. <D 

OJ ^ N 

§ ^ G 

H (Gl) 0—20 cm. TeMHo- 
cepbifi ryMycoBbiw ro- 

PH30HT . 

20 

654,5 

96,4 

327,3 

100% 

64,3 

H (Gl) 20—32 CM. Cepo- 
BaTO-dejiecbin sjuobh- 
aJibHbift,. 

12,5 

11,8 

1,7 

9,5 

2,9 

0,6 

H (Gl) 32—58 cm. Hji- 

^K)BHaJIbHbIH, p>KaBO- 
6ypbin c 3ejieHOBarbiM 
OTTeHKOM ...... 

25 

10, 2 

1,5 

4, 1 

1,2 

1,0 

P 1 KG1 58—83 cm. Ch- 
30BaT0-6e^ecbiH, ;ierKO- 
cyr^HHHCTbin, c Kapdo- 
HaiaMH ....... 

25 

2,4 

• 0,4 

| 1,0 

, 0,3 

1 0, 1 

P 2 Gl 83—100 cm. Be- 

JieCOBaTO-CH3bIH TJIHHH- 

cibift necoK . 

17,5 

0,2 

<0,1 

I 0 ’ 1 

<0,01 

j <0,01 

Bcero ao 1 m . 

100 

’|679,1 

100 



66 


panicea) cocthb^hiot /iHuib okojio 35 /0 HaA3eMHOH Maccbi, a ocTajibHaa 
npHHa^Jie^HT 6o6oBbiM ( Vicia cracca, Trifolium repens ) h pa 3 HOTpaBbio 
{Galium verum, Achillea millefolium ), KopHeBaa cncieMa pacTeHHfi HMeeT 
bha, H3o6pa>KeHHbiH coiviacHO Ta6ji. 15 Ha puc. 4, ^narp. 15 (cTp. 331). 

OcHOBHan Macca KopHeft h 3#ecb JiexcHT b ryMycoBOM ropH30HTe, 
KOTOpblft TyT 3HaHHTe^bHO MOHJHee, HeM y OnHCaHHOH Bbline A^pHOBO-nOA- 
3o^HCToft noHBbi h co^ep}KHT Combine ryMyca. 3thm-to h 06 'bHCHfleTCH 
to, hto Ha ^yroBoft noHBe CBbime 96°/ 0 Been Maccbi KopHeft jiokht 
b noHBeHHOM c/ioe MOiijHOCTbio b 32 cm, npuneM npH nepexoae ot Bepx- 
HeH HaCTH r0pH30HTa K HHiKHeft KO^HHeCTBO KOpHeH nOCTeneHHO yMeHb- 
rnaeTCH (ot 68% b BepxHeft nacTH ao 27% — b hh>kh6h), a b AepHOBO- 
nQA 3 o;iHCTOH noHBe TaKoe nee ko./ihh6CTbo KopHefl (cBbirne 9 G °/ 0 ) ^ieacHT 
b ryMycoBOM ropn30HTe MomHocTbio JiHiHb b 20 cm, a Ha rjiySHHe ot 
20 AO 32 CM, B SJItOBHaJIbHOM T0pH30HTe, HaxOAHM JIHUJb l,7 0 /o Bceft 
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TABJIMUA 15 

PacnpeaejieHHeKopHeHpacTHTeJibHocTHBJia)KHoro jiyra HaJiyro- 

bom Kap6oHaTHO h n o q b e 

TABELLE 15 


Wurzelverteilung der Vegetation feuchter Wiesen im Wiese n- 

Karbonatboden 




1 


Bee KOpHen 

Wurzelgewicht 

1 



1 

B rOpH30HTe 

im Horizont 

b crcoe no^Bbi b 10 cm 

in der Bodenschicht 
vOn 10 cm 

a* -5 

^ G 

CQ o 

V £ 

H b 

B O 

O £ 

rt - Lh 

S E 

CL B 

O " H 
d) 

M -g 

S o 

§ 1 
x £ 

CL 

d) N 

CQ b 

O 5 

E ^ 

r OpH30HTbI 

Horizonte 

1 

, w 

! CQ £ 

1 w 
^ - 
1 as 

1 s 

1 VO d) 

: 

; uh 

B z 

in gr. 

b npon. ot o6mero 
seca 

in Proz. zum allge- 
meinen Gewicht. 

B Z 

In gr. 

CL oT • C 

o o 

* e? O w § 

S £ 

“ «3 m E - ” 

a B ^3 « 

* x £ 

. CL o . H-> ^ 

fcf v El N -a 

O CQ UJ O O'H 

CL EC rT > £ 

C 3S 

(U Cc ^ 
ffl s tvOCO be 

Hj 0—7 cm. TyMycoBbin 

KOMKOBaTO-3epHHCTblft . 

7 

741,3 

68,6 

1059,6 

100 

68,2 

H 2 7—32 cm. TyMycoBbin 

HeaCHO-KOMKOBaTblH . . 

25 

294 3 

27,2 

117,7 

11.1 

34, 9 

HP 32 — 45 cm. riepexon- 

Hbiii. 

13 

18,0 

1,7 

13,9 

1,3 

0,9 

PiK 45— 70 cm. MeprejiH- 

CTblH, BHH3y HeMHOro 
oraeenHbin. 

! 

1 

' 25 

1?, 4 

1,8 

7,8, 

" 0,7 

1 , 7 

P 2 KG1 70—100 

OrjieeHHaa H3Me- 
HeHHan hji/iiobh- 

70—S8 

! 

i 18| 

6,8 

0 ,6i 

3,8, 

0,3 

0,3 

0, 1 

aabHbiMH nponec- 
caMH KapOoHaTHaa 

OO 

OO 

1^ 

o 

o 

30 

\2) 

1 rj » 

0,91 

>0, 7 

0 , lj 

0,7 

1 

0 , 1 

M3TepHHCK3H nO- 

pona 




Pa30M no 1 M 

\ 

100 

1081,2 

100 



106,2 


Maccbi KOpHen. C stoh >Ke npHHHHOH cjiejiyeT CBB3aTb h OTHOCHTeJibHO 
6oJibiuHe a6co^K)THbie ubnjipbi Maccbi KopHefi Ha jiyroBofi noqBe (cBbime 
1000 z ao r^y6HHbi 1 m npoTHB 680 z b AepH0B0-n0A30;iHCT0H noqBe). 

Top(J)HHH cto- 6 ojioth an noqBa xapaKTepn 3 yeTCH npHcyTCTBueM CBepxy 
Top(})HHoro cjioh, noA kotopmm ynce jie)KHT ryMycoBbift ropH 30 mvyB./ia)K' 
HeHHe 3Aecb oSbiqHO H36biToqHoe: b cyxyio noroAy rpyHTOBan boas ctoht 
H a r^ySHHe 1 m h iviy6}Ke» a noc./ie AOiKAeft ypoBeHb ee noAHHMaeTCH 
AO CaMOH AHeBHOH nOBepXHOCTH. 

B^a>KHbiH .nyr Ha thkoh noHBe (c/ia6oonoA30./ieHHbiH rjiHHHCTbifl necon) 
Hcc^eAOBajia A. Ka^MbiKOBa b Mapx;ieBCKOM pafioHe (npaBo6epe)KHoe 
llojiecbe). PacTHTe^bHbiH nonpoB Ha noAo6Hbix noHBax npeHMymecTBeHHO 
coctoht (60— 85°/ 0 HaA3eMHOH Maccbi) H3 Nardus stricta L. — OAHOrO 
113 xapaKTepHeHuiHx KOMnoHeHTOB BJiancHbix „3aMHqKOBaHHbix w ,/iyroB. 1 


1 yKpaHHCKoe Ha3B3HHe Nardus stricta L. — „MbiqKa a . 
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KpOMe Toro HaiUeHbi HexoTopbie apyrne 3,/iaKH (Agrostis canina , Des- 
champsia caespitosa) n HeMHoroqnc./ieHHbie j^By^ojibHbie. 

PacnpocTpaHeHHe KopHeft no nonBeHHbiM ropn30HTaM 3^ecb HBCTByeT H3 
Ta6^. 16 h pnc. 4, ztHarp. 16: b top(})hhhctoh ^epHHHe, r^e cocpe^OToneHa 
ocHOBHan Macca opraHHnecKHx bcuicctb, r^e ycJiOBHH aspaunn h nnTaHHH 
HaHjiymune, pacrio-ziotfceHa h ocHOBHan Macca KopHen— oko./io 76%. B ryMy- 
cobom ropn30HTe, ^e>KameM non ^epHHHOH, KOJinnecTBo KopHen 3Hann- 
Te^bHo MeHbrne, a c Aa^ibHenniHM yiviy6;ieHHeM — b nepexo^HOM, sjiic- 
Bna^bHOM n HJi«/iK>BnajibHOM ropH 30 HTax—eiue MeHbiue. Ha stoh nonBe 
c6pamaeT Ha ce6n BHHMaHne npe^K^e Bcero rpoMa^Haa Macca KopHeft 
pacTeHHH BOc6me (non™ 2800 z KopHeft h cBbime 300 m 2 KopHeBon 
noBepxHocTH Ha n^oiua^H b 1 m 2 jio rjiy6uubi 1 m), a BO-BTopbix 3HanH- 

TABJIMUA 16 

PacnpenejieHHe k o p h e h pacTHTejibHon h BJiaiKHo ro jiyra 
Ha top(J)hho-6o^othoh n o q b e 

TABELLE 16 

Wurzelverteilung der Vegetation feuchter Wiesen im Torf- 

Moorboden 





Bee KopHeft 

Wurzelgewicht 

CD 

m c 



B rOpH30HT6 

im Horizont 

b caoe nOHBH 
in der Bodenschicht 
von 10 cm 

0 

CO -*-* 

S C 
o, 0 

0 N • 

U 

O 

«T! 

IopH30HTbI 

Horizonte 

n £ 

ca 

a H 

s 

VO CD 

£2 

B 2 

in gr. 

b npou. ot odmero 
Beca. 

in Proz. zum allge- 
meinem Gewicht 

1 ~ , C -o 

• i-T o i ^ ° 

O go N £ o 

82 

m * a 3-0^ 
in gr. a o h 

'oW^OU-g 

g-.s so< ££ 0 ; 

1 (u a - <u u - 

| j ea a c .5 tooco w 

flOBepXHOCTb KOpHefi 

Wurzeloberflache im 


T 0—14 CM. Top({)flHH- 
CTan TeMHo-6ypa*i nep- 
HHHa, dojibiiie qeM Ha 
noaoBHHy cociaeJieH- 
HaH H3 }KHBbIX H MepT- 

BblX KOpHeii. 

H 14—25 cm. TeMHO- 
cepbiK ryMycoBbifi . . 
EH 25—36 cm . Flepe- 
XOJIHblH cjioh c 3aie- 

k3mh ryMyca. 

36—47 cm . 

E 36—58 cm. 9jiio- 

BHaJIbHblH rOpH30HT . 

47—58 cm . 

58—69^ ....... 

I 58—100 cm. Hjiaio- 

BHaabHbiii ropH30HT— 
i rjieeHHbifi necoK 
68—100 cm . 


Bcero ro l m . 


14 

11 


11 

11 


22 


11 

11 


31 


2115,7 

316,5 


75,8 

11,3 


141,1 


55.9 

47.9 
46,8 

59,5, 


5,1 


103,8, 


106,3, 


2,0 

1,7 

1,7' 


2,4 


3,7 


4,1 


1511,2 

287,8 

128,3 ' 
50,8 

43,6 

42,5 

19,2 


100 % 

19,0 

8,5 

3,4 

2,9 

2,8 

1,3 


235,1 

35,6 


12,2 


4.6 

3.7 
4,1 : 

5,6j 


8,3 


9,7 


100 


2783,4 


100 % 


301 m 2 
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Te^bHoe KOJiH^ecTBO KopHeft b r^y6oKHx c;iofx noqpbi, cocTaBJiniomee 
Aaxce b HHXCHeH qacTH HJunoBHa./ibHOro ropn30HTa noqTH 20 z Ha cjioh 
noqBbi MomHOCTbK) b 10 cm , b to BpeMH Kax bo Bcex ocTa^bHbix paccMOTpeH- 
Hbix npHMepaxaa stoh r,iy6HHe HaxoAHM oOhhho He CBbiuie 1—2 z KopHeft, 
a name ^iHinb AecnTbie hjih Aaxce coTbie aojih rpaMMa. 

Taxwe ocoSeHHOCTH pacnpeAe/ieHHH KopHefl CBH3aHbi c cneu.H(J)HqecKHMH 
CBOHCTBaMH KopHeBOH CHCTeMbi rocnoACTByiomero 3Aecb pacTeHHH (Nardus 
stricta L.). Ox n;iOTHbix AepHOBHH noc;ieAHero otxoaht MHoroqHCJieHHbie 
TOHKHe KOpeiHKH, ryCTO nOKpbITbie KOpHeBbIMH B0.7I0CKaMH; OHH 06pa3yK)T 
HacTonmyio nayTHHy, noqTH Bee pacno^ioxceHbi b Topc})HHHCTO-AepHOBOM 
cjioe, h yiHHib He3HaqHTe,TbHan qacTb 3axoAHT b ryMycoBbin ropH30HT, t. e. 
r/iy6)Ke 14 cm. Bc/ieACTBne aToro b BepxHeM ropn30HTe T oOpasyeTCH 
HacTo^bKo rycTan h njioTHaa ceTb KopHen 6e;ioyca, hto ee TpyAHO pa3- 
pe3aTb Aaxce ./ionaTOH. KpoMe sthx TOHeHbKHx KopeuiKOB, (J)yHKHHH koto- 
pbix, 6e3yC^OBHO, COCTOHT B HCn0^Ib30BaHHH BJiaTH H nHTaTeJIbHbIX BeiH,eCTB 
TOp4)HHHCTO-AGpHOBOrO CJIOfl, OT ACpHOBHH OTXOAHT MHOrOHHCJieHHbie, 
cpaBHHTe-TibHo TOJiCTbie, rpH3Ho->Ke^Tbie KopHH, yrjiyfijiHiomHecH noA pa3- 
yiHHHbiM yrjiOM b noHBe, a Ha rpaHHue Top(J)HHo-AepHOBoro cjioh h ryMyco- 
Boro ropH30HTa, t. e. Ha r^yOHHe 12—15 cm nocTeneHHO 3aBopaqHBaiomHe 
H HAyiUHe BepTHKaJIbHO BHH3. 

B SJIIOBHa^bHOM r0pH30HTe 9TH KOpHH AOBOJIbHO HaCTO npOXOAHT 
no xoasm CTapbix KopHen, npnqeM hx SoKOBbie oTBeTBJieHHH cpa3y >xe 
3aB0paHHBai0T H BMeCTe C MaTepHHCKHM KOpHeM HAyT BepTHKaJIbHO BHH3, 
He BbixoAfl H3 xoA^ craporo KopHH, b kotopom, xaKHM o6pa30M, qacTO 
HaxoAHM ueJibin nvqoK hchbhx KopHen, CKpyqeHHbix Kax rnnaraT. Ha pa3- 
jinqHOH r^ySHHe b nepexoAHOM (EH) h ajnoBHa./ibHOM ropH30HTe, HaqnHan 
ot 36 cm h rJiyfiace, KopHH qacTO Kax 6bi BHe3anHO 3aKaHqHBaiOTCfl, ho 

OT HX TOJICTblX KOHHOB OTXOAHT OAHH-ABa TOHeHbKHX KOpeiHKa, HAyiUHe 
BHH3 H HBJIHtolUHeCH KaK 6bl npOAO^DKeHHeM OKOHqHBUierOCH KOpHH. 9 to 
HBJ ieHHe o6bHCHHeTCH BJIHHHHeM 3HaqHTe./IbHOrO KOJieOaHHH rpyHTOBbIX 
boa; noBbimeHHe ee ypoBHH npHBOAHT, BeponTHO, k OTMupaHHio KOpHeft 
nepBoro noDHAKa (6oJiee m/iCTbix), b qacTHOCTH hx HHHCHeH qacTH. C sthm 
CBH 3aHO 9 to BHe3anHoe, KaK 6bi ecTecTBeHHoe oKOHqaHne sthx KOpHeft. 
llocjie noHHxceHHH ypoBHH rpyHTOBbix boa, kophh II nopHAKa, OTxoAHmne 
OT OTMepiHHX KOHHHKOB KOpHefl I nOpHAKa, 6bICTpO pa3BHBaiOTCH, paCTyT 
BHH3 H 3aMeHHK)T, TBKHM 06pa30M, MaTepHHCKHe KOpHH. 

Kophh Nardus stricta HAyT AOBO^bHO rJiyOoKO h 3axoAHT jiayae b necox 
n^biByH; ohh HaflAeHbi Ha r^y0HHe CBbiuie 145 cm (Aa-/ibHeHiHHM Ha6jiio- 
AeHHHM MemaeT rpyHTOBan BOAa, ho qaCTb hx ha^t, 6e3yc./iOBHO, rJiy6>Ke). 

TaKHM o6pa30M, y Nardus stricta L. OTMeqeHo: a) qpe3BbiqaftHoe pa3- 
BHTne KopHeBOH CHCTeMbi KaK no Macce, Tan h no rjiySHHe npoHHKaHHH 
KopHen b rJiy6oKHe c;ioh noqBbi h MaTepHHCKOH nopoAw; 6) He CTO./ib 
pe3Kan peaKUHH Ha H36biToqHoe yB^a>KHeHHe noqBbi, KaK v OojibuiHHCTBa 
Ky^bTypHbix pacTeHHH (SbicTpo nornOaiOHXHX ot stoto) h 3aMeHa OTMepmnx 
KopHen SOKOBbIMH KOpeiHKaMH, HAyilXHMH BT^y6b noc^e naACHHH ypOBHH 
rpyHTOBOH BOAbi. 1 Sthmh CBOHCTBaMH h o6bHCH5ieTCH to, hto oe^oyc 
MOxceT 3aiiHMaTb HaHMeHee 6eAHbie noqBbi c noBbimeHHOH BJia>KHOCTbio, 
nenocTOHHHbiM, qacTO oqeHb bmcokhm ypoBHeM rpyHTOBbix boa, n b sthx 
vc^obhhx HeMHorne pacTeHHH MoryT KOHKypnpoBaTb c hhm (ecjin He BMeuiH- 
BaeTCH qe^iOBeK, npnMeHHioiuHH cneuna^bHbie arpoTexHHqecKne h mcjiho- 
paxHBHbie npneMbi); c Apyron CTopoHbi BpeMeHHbie sacvxn Taxxce He 


1 Bnpo^eM no Ha 6 jU 0 AeHHHM b noaBo6epe>KHOM noJiecbH O. K. T e p e m e h k o, koto- 
Pmmh oh Jiio6e3HO noneJiHJiCH c HaMH, Nardus stricta L. He nepeHOCHT nponoa>KHTeabHoro 
3ajiHB3HHH bojxoh h norn6aeT Ha ^vrax. me Boaa ctoht b TeqeHne 2—3 MecaneB. 
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OTpaacaioTcn cjihihkom OTpHuaTe«/ibHo Ha pa3BHTHH Nardus stricta L. 6,/iaro- 
Aapn rycTofl ceTH Me^iKHX KopHeft b BepxHeM ropH30HTe, Aaiomeft b03mo>k- 
HOdb Hcno«^b30BaTb noBepxHocTHyK) Bjiary, h r;iy6oKHM kophhm, Aocra- 
BJIHKDHXHM BJiary H3 TJiy60KHX CJlOeB nOHBbl. C 3THMH CBOftCTBaMH CBH3aHO 
ecTecTBeHHoe „3aMbinKOBbiBaHHe“ jiyroB h hx yxyAiueHne. 

B Harny 3aAany He bxoaht 3Aecb AaTb onHcaHHe KopHeBoft CHCTeMU 
Bcex jiyroBbix pacTeHHft, a noTOMy orpaHHHHMcn npHBeAeHHbiM npHMepoM. 

HTaK, KopHeBan CHCTeMa y jiyroBoft pacTHTejibHocra xapaKTepH3yeTcn: 

a) BoJibmoH, b aScojiiOTHbix UH(J)pax, Maccoft h noBepxHOCTbK) KopHeft, 
nacTo b HecKOJibKO pa3 npeBbimaiomeft uH(})pbi, KOHCTaTHpoBaHHbie y pa- 
CTHTejibHOCTH nojieft. 1 

b) BecbMa 6^aronpHHTHbiM cooTHomeHHeM MeacAy HaA3eMHoft h noA* 
seMHOH Maccoft. Tax, b npHBeAeHHbix npHMepax, Ha oahh rpaMM HaA3eMH0ft 
Maccbi pacTeHHH npnxoAHTcn: 

Ha AepHOBO-noA30^HCTOH noHBe 2,0 — 2,1 z KopHeft h okojio 0,2 m 2 

KOpHeBOH nOBepXHOCTH; 

Ha jiyroBoft KapSoHaTHoft nonBe 6,8 z KopHeft h okojio 0,7 m 2 xop- 

HeBOH nOBepXHOCTH; 

Ha top4)hho-6ojiothoh noHBe 7,6— 9,4 z KopHeft h 0,8 m 2 KOpneBofi 

nOBepXHOCTH. 

c) B ACpH0B0-n0A30«^HCT0H nOHBe C ee pe3KO Bbipa>KeHHbIMH r0pH30H- 
TaMH, tag ocHOBHaa Macca nHTaTejibHbix BemecTB CKOHueHTpnpoBaHa 
b ryMycoBOM ropH30HTe, a rjiydxce jieacaT 6ecnjioAHbie cjioh , pacnpeAC^ie- 
HHe KOpHeft TaKace echo A^epeHunpoBaHO: b ryMycoBOM ropH30HTe 
JieacHT ao 96% KopHeft, b a^ioBHa^bHOM ;iHHib l,7°/o h t. a- 

d) C nepexoAOM ot AepH0B0-n0A30JiHCTbix noqB k JiyroBbiM, c pa3BH- 
TneM jiyroBoro npouecca noHBoo6pa30BaHHH. c nonB^eHHeM MomHOro 
ryMycoBoro ropH30HTa h, ao H3BecTHoft CTeneHH, civiaaoiBaHHeM pe3Koft 
AH(J>epeHUHauHH oTAe;ibHbix ropH30HToB, KOpHeBan CHCTeMa pacnpeAeJineTcn 
6ojiee paBHOMepHo b nonBeHHOM npo(})H;ie, h ocHOBHan ee Macca cBH3aHa 
CO BCeM AOCTaTOHHO 3ACCb MOHXHbIM TyMyCOBblM r0pH30HT0M. 

e) B Top(J)HHHCTO-6o^OTHoft nonBe, b AepHOBHHe c BecbMa SjiaronpHHT- 
HblMH (J)H3HHeCKHMH CBOftCTBaMH H CKOnJieHHeM OpraHHHeCKHX BemecTB, 
cocpeAOTOHHBaeTcn rjiaBHan Macca KopHeft (okojio 75°/o), a b ryMycoBOM 
F0pH30HTe JlOKHT JIHHJb 11 — 12°/o. 

COJlOHUbl 

Co^OHAbi no^b3yioTCH AOBOJibHo 3HanHTejibHbiM pacnpocTpaHeHneM Ha 
YKpaHHe. Ohh odpasyioT, nonTH cnjiomHyio nojiocy b flpHCHBauibH, no 
deperaM HepHoro h A30BCKoro Mopeft. llnTHa hx HaxoAHM bo Bcex pa3HO- 
CTHX nepH03eM0B yKpaHHbl, TAC, BMeCTe C nOCJieAHHMH, OHH 06pa3yi0T 
Hepno3eMHO-co^OHn;oBbift KOMnjieKC. HeM AaJibuie k ceBepy, TeM n;iomaAb, 
aaHRTan co^iOHuaMH, MeHbrne. floBTOMy b io^khom nepH03eMe, a ocodeHHO 
b ero io)KHbix pa3HOCTHx, nnTHa cojiohuob BcrpenaiOTCH name Bcero 
h HrpaioT 3aMeTHyio pojib b noHBeHHOM nonpoBe. B noA30He odbiKHOBeH- 
Horo nepH03eMa KOJinnecTBO hx 3HaHHTeJibH0 MeHbrne, 3Aecb ohh pac- 
nojioxceHbi noHTH HCKjnoqHTejibHO no penHbiM TeppacaM, Ha CK^OHax h AHe 
6ajioK. XapaKTepHbie npH3HaKH THnnnHoro co^OHua, CBH3aHHbie c CHJibHo 
Bbipa^KeHHbiMH 3JnoBHa^ibHO-H«/iJiK)BHa^ibHbiMH npoueccaMH (BbiMbiBaHne opra- 
HHneCKHX H MHHepaJIbHbIX KOJI^OHAOB H3 npHnOBepXHOCTHOrO CJIOH H 06pa30- 
BaHHe HjuiKDBHa^bHoro ropH30HTa) TaxoBbi: 


1 CjiejxyeT noMHHTb, hto Ha Jiyrax npeo6aajxaioT MHorojieTHHKH, a Ha HCCJieflOBaHHbix 
nojuix — onHoaeTHHKH (KpoMe KJieBepa). 
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Pe 3 Kaa An^epeHunauna ropH30HTa. 

SAIOBHaAbHblH T 0 pH 30 HT HaHHHaeTCa OT CaMOH nOBepXHOCTH, CepblH 
hah deAecuH, nAacTHHqaTbin. 

HAAIOBHaAbHblH r0pH30HT BeCbMa yn*/IOTHeHHblft, HH0TA3 c TpyAOM nOA- 
AaiomHHCH AOMy; b cyxoM bhac doAbiueio nacTbio pa3dnBaeTca TpemnHaMH 
Ha CTOAdbl, npH3MbI, OpeXOBaTbie OTACAbHOCTH, B 3aBHCHMOCTH ot aero 
coAOHeu Ha3biBaeM cm/idqaTbiM, npH3MaTHaecKHM, opexoBaTbiM. 

MoiuHOCTb ropH30HTOB oaeHb BapHHpyeT. HHorAa sAioBnaAbHbin ropn- 
30HT HMG6T MOHJHOCTb BCeTO AHIHb 2 — 3 CM, H TaKHM 0 dpa 30 M HAAIOBHaAb- 
hhh HaqHHaeTCH oaeHb 6 jih3ko ot noBepxHocTH (KopKOBO-CTOAdaaTbiii 
coAOHeu). Ecah MomHocTb s^ioBHajibHoro ropH30HTa CBbirne 5 cm, to 
nepeAHaMH odbiKHOBeHHbin coAOHeu (cTOAdnaTbift, npn3MaTHaecKHH ht. a.)- 
HaKOHeu, ecAH ynjioTHeHHbift HAAiOBHaAbHbiH ropH30HT Jiei kht rAydace 
qeM 200 cm, Tanon coAOHeu; Ha3biBaeM TAydoKO-cTOAdaaTbiM (rAydoKO- 
npH3MaTnqecKHM h t. a.). MexaHHaecKHH cocTaB noaBbi coaohuob odbiaHO 
AOBOAbHO TAACeAblH— CyrAHHHCTblH HAH TAHHHCTblH. 

EcTecTBeHHan pacTHTejibHOCTb coaohuob BecbMa CBoeo6pa3Ha h coctoht 
H3 Kcepo(J)H^bHbix bhaob {Artemisia maritima L. s. 1., A. taurica Willd., 
Kochia prostrata Schrad., Aster villosus Benth. et Hook). PacTHTeAbHbin 
noKpoB doAbineio aacTbio pa3peA<eHHbiH, h mgacav oTAeAbHbiMn 9K3eM- 
nAHpaMH pacTeHHH BHAHa roViaa noBepxHOCTb noTpecKaBineHca 3eMAH. 
KaK H3BeCTHO, yCAOBHA JXJIft pa3BHTHH pacTHTeAbHOCTH Ha coAOHuax MaJIO 
6AaronpHHTHbi. B BepXHeM ropH30HTe (3AK)BHaAbHO-ryMycoBOM), bcaca- 
CTBHe rAydoKO 3ameAniHX 9AioBHaAbHbix npoueccoB, KOAHaecTBO nHTaTeAb- 
hmx BemecTB BecbMa orpaHHaeHO, ryMyca Majio (2 — 3°/o, a HHorAa h 
MeHbUie). HAAIOBHaAbHblH ropH30HT AO H3B6CTH0H CTeneHH npenHTCTByeT 
pa3BHTHio KopHen Raxte dAaroAapa cbohm MexaHnaecKHM cBoftcTBaM. Ero 
BOAOHenpOHHUaeMOCTb, OCOdeHHOBO BAaXCHOM COCTOAHHH, He AaeT B03M0AC- 
hocth BOAe aTMOC(J)epHbix ocaAKOB paBHOMepHO pacnpeAe^HTbca no noaBeH- 
HOMy npodwAio h Aajiee HcnoAb30BaTbca pacTHTeAbHocTbio b TeaeHne doAee 
hah MeHefe 3HanHTeAbHoro BpeMeHH. TyT nocAe aoacach BOAa CKonAaeTca 
AHUIb B BepXHeM (BAIOBHaAbHOM) T0pH30HTe, H3 KOTOpOTO dbICTpO HCnOAb- 
3yeTcn KopHHMH, a qacTH^Ho HcnapaeTca. B to Ate BpeMH doAee rAydoKne 
T0pH30HTbI OCTaiOTCH HeAOCTaTOHHO yBAa>KHeHHbIMH. nOSTOMy Ha COAOH- 
UOBbix npocTpaHCTBax co3AaK)Tca Boodme doAee 3acyuiAHBbie ycAOBHa, 
neM Ha nepH03eMe, pacnoAOAteHHOM paaom. 

TaKne CBOHCTBa coaohuobhx noaB, b nepByio oaepeAb, OTpaAtaiOTCa 
Ha pacTHTeAbHOCTH. EcTecTBeHHan pacTHTeAbHOCTb, KaK yAte CKa3aHO, 
KcepoMop(J)Ha, h bhaoboh eocTaB ee cneuH(pHqeH. OdbiaHaa KyAbTypHaa 
pacTHTeAbHOCTb pa3BHBaeTCH Ha COAOHUaX AOBOAbHO nAOXO, H nHTHa COAOH- 
UOBblX H COAOHUeBaTbIX nOHB Ha nOAHX MOAtHO SOAbineiO qaCTbK) BblAOAHTb 

no xyAiueMy coctohhhio noceBa. IloBTOMy a^ia coAOHuoBbix nonB, ecAH 
He npHMeHATb cneunaAbHbix Mep, CAeAyeT noAdnpaTb cneuH(J)HqecKHe 
KyAbTypbi. 

HcCAeAOBaHHe KOpHeBOH CHCTeMbI nepBOdbITHOH pacTHTeAbHOCTH Ha 
CTOAdnaTbix coAOHuax b AcKaHHH HoBa (npeodAaAaKDT Kochia prostrata 
Schrad. h Festuca sulcata Hack.) noKa3aAO (cm. TadA. 17 h pnc. 4, AHarp. 17), 
hto ta aBHan Macca KopHen acacht b BepxHeM sAioBnaAbHOM ropH30HTe 
MomHOCTbio b 12—16 cm, rjie ee HacqHTbiBaeTcn ao 60 — 65 u / 0 . 

Ot TOACTbIX CTepACHeBbIX KOpHeft AByAOAbHbIX OTXOAAT MHOrOHHCAeH- 
Hue dOKOBbie KOpHH, C MHOrOHHCAeHHblMH OTBeTBAeHHAMH, HCnOAb3yiO- 
mHMH OTHOCHTeAbHO pUXAblft BAIOBHaAbHblH T0pH30HT. B HAAIOBHAAbHOM 
ynAOTHeHHOM CTOAdnaTOM r0pH30HTe KOAHqeCTBO 60 K 0 BbIX KOpHCH MeHbUie, 
npnneM ohh HAyT odbiHHo yAce He ropH30HTaAbHo (neMy npennTCTByeT 
CAOAceHHe noHBbi), ho 3aBopanHBaioT bhh 3, nacTO cpa3y Ace y MecTa CBoero 
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HanaJia, h BMecTe co CTepiKHeBbiMH kophhmh hayt nonra BepTHKa^bHo 
bhh3 no TpemnnaM MeiKAy cTOJiSaMH, nacTo ncnojib3yn npn stom ocTaTKH 
h xojibi cTapwx KopHen. JX^Bjitnne ynjiOTHeHHoro ropn30HTa, b nacTHOCTH 
BO BpeMH HaMOKaHHH CT 0 ^ 60 B erO H CBH3aHHOrO C 3THM 3aKpbITHH Tpeil^HH, 
BM3biBaeT to, hto Han6o^ee TOHKne h HexcHbie KopHH 3 Aecb oSbiHHo He 
uHjiHHApHnecKOH (J)opMbi, a njiocKHe, n^OTHO npn>KaTbi k CTeHKaM TpemuH. 
no KOJinnecTBy b nji^ioBnajibHOM ropH30Hie Jie>KHT Bcero 10—20 / 0 KopHeft. 

TABJIHUA 17 

PacnpeaeJieHHe k o p h e ft pacTHTeJibHOcm accouwauHH Kochia pro¬ 
strata + Festuca sulcata b cTOJi6qaTOM coJioHue 


TABELLE 17 

Wurzel verteilung der Vegetation der Assoziation Kochia pro¬ 
strata Festuca sulcata im Saulensolonetz 


r OpH30HTbI 

Horizonte 

Mom- 

HOCTb 

C.lOH 

B CM 

Schich- 
ten- 
mac,h- 
tigkeit 
in cm 

i 

Bee KopHen 
Wurzelgewicht 

riOBepXHOCTb B M 2 
Oberflache in m2 

b ropH30HTe 

im Horizont 

b cjioe nonBbi 

B 10 CM 
inder Boden- 
schicht 
von 10 cm 

b ropn- 
30HTe 

hjih qaem 

ero 

im Hori¬ 
zont oder 
seinem 
Tell 

b cjioe 

noqBbi 

MOIUHO- 
CTbK) B 

10 CM 

in der 
Boden- 
schicht 
von 10 cm 
Machtig- 
keit 

B z 

in gr 

b npou. ot o6mero Beca 
KopHen 

in Proz. znm allgemeinen 
Wurzelgewicht 

B z 

in gr 

§ I 

3 -S 

>-® e 2 

So G 

Soo 

£ "os? 
a 

o nS 

N m 

a* 

«§£«> 

W G.S'O 

E 0— 18 cm 

18 

773,9 

66,3 

429,9 

100 

89,0 

49,1 

IH 18- 39 „ 

21 

152,6 

13,1 

72,7 

16,9 

14,8 

7,0 

IHP 39- 47 „ 

8 

95,8 

8,2 

119,7 

27,8 

7,0 

8,8 

IP(K) 47- 72 „ 

25 * 

67,5 

5,8 

27,0 

6,3 

6,9 

2*8 

P(K) 72—100 . 

28 

86,0 

6,6 

30,7 

7,1 

8,5 

3,0 

Bcero jxo 1 m 

100 

1175,8 

100 



126,2 


P 125—150 cm 

25 

13,6 


5,4 

. 1,3 

1,6 

0,6 


Hhuchhh nacTb H^iJiKDBHa^ibHoro ropH30HTa (IHP) — nepexoAHaa ot 40 
A o 50 cm (t. e. MOiiiHOCTbio okojio 10 cm )—He cTOJib n^OTHa h pa3Ae^neTCH 
He Ha cto^6m, a Henocpe^cTBeHHO Ha AOBOJibHO npoHHbie opexoBaTbie 
OTjXe^bHOCTH. KopHH 3jXeCb OfibIHHO CHOBa HaHHHaiOT 6o^bUie pa3BeTB^HTbCH, 
BoKOBbie KopeuiKH, OTxoAHiUHe ot r^aBHoro crepacHeBoro, CHOBa H^yT 
rOpH30HTa^IbHO H KOCO BHH3, a He Cpa3y BepTHKaJIbHO, KaK B H^JHOBHa^b- 
HOM TOpH30HTe. Bo^ee 6,/iarOnpHHTHbIMH (J)H3HHeCKHMH CBOftCTBaMH STOrO 
cjioh oS^HCHHeTCH h to, hto Macca KOpHefi b hcm HHoi\na npeBuniaeT Maccy 
KOpHeft Bbime^eiKamero ynjiOTHeHHoro ropH30HTa, hto hcho bhaho H3 
narneft Ta6;iHUbi. 

C/ie/iyeT nojxnepKHyTb, hto Taxoe pacnpejxe/ieHHe KopHeii, t. e. yBeJinne- 
HHe hx Maccbi non CTOJiSnaTbiM ropn30HTOM, Ha6^K)^aeTcn Aa;ieKO He 
Bcer^a. B noc/ie^HeM cjiynae o6mnfl xapaKTep pacnpejxe/ieHHa KopHefl 
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npH6^H>KaeTCH k TOMy, hto Ha6./noAajiH b hcxoahom noHBeHHOM THne 
AaHHoro pafloHa, t. e. b onpe^eJieHHOM BapnaHTe nepH03eMa. TjiySnce 
HAeT nocTeneHHoe yMeHbineHHe Maccbi KOpHeft. B cbh3h c TOAbKO hto 
npHBeAeHHbiM xapaKTepoM pacnpeAe;ieHHH KopHeft no ropH30HxaM c«/ieAyeT 
oSpaTHTb BHHMaHHe Ha COOTHOineHHH MeHCAy aKTHBHbIMH H HeaKTHBHUMH 
KOpHHMH B 3THX r0pH30HTaX. B BepXHGM 9^IK)BHajIbH0M r0pH30HTe, TAG 
KopHeBan cncTeMa cn./ibHO pa3BeTBJieHa h o6pa3yex MHoacecTBO tohkhx 
KOpHeft, HCn0^b3yK)IAHX 3T0T r0pH30HT, 06bIHH0 aKTHBHbie KOpHH COCTa- 
bjihiot CBbirne 90°/ 0 Maccbi KOpHefi 3Toro ropH30HTa. B 
r0pH30HTe, TAe KOpHH MaJIO pa3BeTBJlHK)TCH H npeACTaBJIHIOT He CTOJIbKO 
opraHU norjionxeHHH, Ka k npoBOAnmne (H3 6o^ee iviy6oKHx cAoeB), npo- 
ueHT aKTHBHbix KopHeii naAaeT ao 60—70. HanoHeu, erne iviy6)Ke, tag 
K opHH npeACTaBJiniOT noHTH HCK^ioHHTejibHO BcacbraaiomHii OpraH, OTHO- 
CHTejibHoe 3HaneHHe aKTHBHbix KopHeft noBbimaeTcn CHana^a ao 95%> 
a 3aTeM h ao 100%* 3to echo bhaho H3 npHBOAHMbix muj>p, noKa3biBa- 
ioiahx pacnpeAe^^HHe aKTHBHbix KopHeft no ropH30HTaM CTOAfinaToro 
cojiohiia: 
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Ecah cpaBHHBaTb KOpHeByio CHCTeMy oahoto h Toro ace pacTeHHH Ha 
cojiOHue h Ha nepH03eMe, to mohcho KOHCTaTHpOBaTb, hto Ha coAOHuoBbix 
noHBax KopHH pa3BHBaioTCH c^a6ee h, rJiaBHoe, He HAyT TaK iviydOKO. 
3to oco6eHHO 3aMeTHO y Festuca sulcata Hack. npH stom h HaA3eMHan 
nacTb pacTeHHH pa3BHBaeTcn 3HanHTe./ibHO c./ia6ee h xyace, a caMoe pacTe- 
Hne b uejiOM MeHeeycTOHHHBo oraocHTejibHO HeSflaronpnflTHbix ycaoBHH 
(Hanp., pacTHTe^bHOCTb Ha cojiohuobwx noHBax noA BJiHHHHeM Bbinaca 
AerpaAHpyeT 6bicTpee, neM Ha HecojiOHueBaTbix pa3HOCTHx). 

EcTecTBeHHan pacTHTejibHocTb cojiOHueBaTbix noHB no CBoeMy (jMopH- 
CTHnecKOMy cocTaBy HB/meTcn npoMeacyTOHHon Meacjy CTenHOH pacTHTeAb- 
HOCTbK) COOTBeTCTByK)UI,eH 30HajIbH0fi pa 3 HOCTH HepH03eMa H paCTHTeAb- 
HOCTbK) COJIOHU.OB. IlOHBeHHblH pa3pe3 nOKa3bIBaeT, HTO 3AeCb o6bIHHO 
BepxHHH ropH3oHT He CTo^ib BbimeAOHeH h no oKpacKe nacTO npn6jiH- 
acaeTca k ryMycoBOMy ropH30HTy nepH03eMa, ho hhhchhh nacTb ero Bee 
ace oObiHHO b 6oAbineH hjih MeHbinen CTeneHH ynjiOTHeHa, hto h yKa3bi- 
BaeT Ha H3BecTHyio coAOHueBaTocTb. PacnpeAejieHHe KOpHefi KaK nepBO- 
6bITHOH paCTHTeAbHOCTH, TaK H KyAbTypHblX paCTeHHH Ha COJIOHUeBaTbIX 
noHBax OojibineH nacTbio npHdjmacaeTcn k pacnpeAejieHHio Ha cooTBeTCTBy- 
lomen pa 3 H 0 CTH nepH03eM0B. BnponeM, xapaKxep npoxoacAeHHH KOpHen 
no OTAGAbHblM ropH30HTaM (Hanp. B HJIJIIOBHaAbHOM) MOaCeT npHfiAH- 
acaTbcn hjih k TOMy, hto yace onncaHo Ha nepH03eMax, hjih k THny, 
OTMeneHHOMy Ha cojiOHuax. IlosTOMy Mbi 3Aecb jiajiee Ha stom He ocTa- 
HaBJiHBaeMca. 


COJIOAH 

COAOAH, HJIH, KaK HX HHOTAa HenpaBHAbHO Ha3bIBaiOT, n0A30JIHCTbie 
noHBbi noAOB (Max ob, 9) — 3to noHBbi, reHeTHnecKH CBH 3 aHHbie c cojioh- 
uaMH. Ohh pacnpocTpaHeHbi b nepH03eMH0H 30He yKpaHHbi (neMioacHee, 
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TeM qame) h BCTpenaioTcx b HerAy6oKHx, ho nacTo rpoMaAHbix, HHorAa 
b HecKOJibKo jxecHTKOB km 2 npH rAy6HHe 5—10 My 6^ioAUeo6pa3Hbix no- 
HHxceHHHx — CTermbix noAax. 

B noAax, b hbcthocth Ha K)re yKpaHHbi, r^e ohh HanSoAee xapaK- 
TepHbl H THnHHHbl, C03AaeTCH AOBOAbHO CBOeo6pa3HblH BO^HblH pe)KHM. 
OShhho aho noAOB cyxo h noKpbiTO 6oAbinen MacTbio CTenHoflr hah x<e 
no^ycTenHOH, no^yjiyroBofl pacTHTeAbHOCTbio. Ho b HeKOTopbie roAbi, 
npH 6^aronpHHTHOM cTeneHHH MeTeopOAOrnqecKHX ycAOBHii, b pe3yAbTaTe 
BeceHHero TaxHHH CHeroB, a HHor^a Aaxce ^igtom nocAe AOxcAeii nOAbi 
HanOAHHIOTCH BOAOH, CTOHlUeS 6 HHX B TeneHHe HeCKOAbKHX MeCHUeB, 

a HHor^a coxpaHHKDmeHcx b hhx h Ha CAeAyiomHfi toa. BcAeACTBne 
9Toro nepHOAHnecKoro 3aTonjieHHH pacTHTeAbHOCTb H3 CTenHOH hah nojiy- 
cTenHofi BHe3anHO npeBpaiuaeTCH b BOAHO- 6oAOTHyio hah AyroBo-6oAOT- 
Hyio, a b noHBe nepnoAHHecKH co3AaioTCH aHaapo6Hbie ycAOBHx, h, KaK 
pe3yjibTaT, Ha H3BecTHOH r.ay6HHe ot noBepxHOCTH hayt npoueccbi orjieeHHH 
noHBbi h MaiepHHCKOH nopoAw, a no BceMy nonBeHHOMy npo^HAio— 
o6pa30BaHne xceAe3o-MapraHueBbix KOHKpeuHH— 6 o 6 obhh. B pe3yAbTaTe 
06'beAHHeHHH AByx npoueccoB (AerpaAaiiHH coAOHua h nepHOAnnecKoe 
3aTonAeHHe c aHaapo6H030M), Ha noAypaspymeHHbiii npo(J)HAb coAOHua 
HaKAaAbIBaiOTCH npH3H3KH OTAeeHHH CHH3y, HaKOnAeHHe, XOTH H He3Ha- 
HHTeAbHoe, ryMyca CBepxy h t. a- PIoaTOMy, aah coaoach noAOB cpeAH ioxc- 
Hbix nepH03eM0B, rAe ohh 6 mah HCCAeAOBaHbi (AcnaHHa HoBa), xapaK- 
TepHbi cAeAyiomne npH3H3KH: 

BepXHHH CAOfi, 8 — 10 CM TOAIUHHbl, CBeTAO-CepblH, nOHTH 6eAblft, 
C o6HAbHOfi[ npHCbHIKOH Si0 2 , AHCTOBaTblft. 

Ta y6xce HAer Taxofi xce caMbiH no UBeTy hah eme 6oAee cbgtahh 
noAropH30HT, nacTO HeMHoro nAOTHee, MouuiocTb xoToporo 8— 20 cm. 

3aTeM ofibiHHO HaSAioAaeM TeMHo6ypbifi, c CH30BaTbiM ottchkom, BecbMa 
ynAOTHeHHblH HAAIOBHaAbHblft r0pH30HT, paCTpeCKHBaKDHXHHCH npH BblCH- 
XaHHH Ha CTOA6bI HAH npH3MbI, CHAbHO OrAeeHHblfl. 

Eme rAy6>Ke, ao rAy6HHbi HecKOAbKnx MeTpoB, hagt cH30-3eAenoBa- 

TblH OrAeeHHblH BecbMa yriAOTHeHHblfi Aecc, CBH3aHHbJ0 C HAAIOBHaAbHbIM 
ropH30HTOM nepexoAHbiM CAoeM. 

KopHeBan cncTeMa ecTecTBeHHOH paeTHTeAbHocTH HMeeT QjiejxyK>muPi 
bh jx: ocHOBHan Macca KopHen (50—60 cm) pacnoAOxceHa b BepXHen qacra 
6eAecoro noA30AOBHAHoro ropn30HTa b cAoe 8— 12 cm. KopHH 3Aecb 
AOBOAbHO CHAbHO p33BeTBAHK)TCH, 06pa3yK)T 6oKOBbie KOpeilIKH, nOKpbi- 
Tbie KOpHeBbIMH BOAOCKaMH H Cp3BHHT0AbHO TVCTO BbinOAHHIOT BepXHHfi 
caoh noHBbi. TyT x<e pacnoAox<eHa h doAbiuax nacTb KopHeBHin, 3 a3kob, 
Macca KOTopbix 6biBaeT hhotab 3HanHTeAbHa (Hanp., Ha HexoTopbix nccAe- 
AOBaHHbix nAomaAKax, Ha nAomaAH b 1 m*, b BepxHeM CAoe noHBbi Han- 
ACho ot 175 a ao 235 a KOpHeBHm Alopecurus pratensis L. nAgropyrum 
repens P. B. pseudocaesium Pacz. 

B HHXCHen nacTH 6eAecoro 9AK)BHaAbHoro ropn30HTa mohxhoctbk) 8— 
20 cm (ot 10 ao 20 — 30 cm) opraHHnecKHx h MHHepaAbHbix nHTaTeAb- 
Hbix BemecTB eme MeHbme, neM b BepxHen nacTH. 1 3 thm moxcho o6t.h- 
CHHTb TO, HTO KOAHHeCTBO KOpHeH 3AeCb pe3KO yMeHbmaeTCH, B AeCHTKH pa3. 
B OTAeeHHOM HAAIOBHaAbHOM TOpH30HTe (J)H3HHeCKHe CBOHCTB3 (QAOTHOCTb 


1 Hajm^He 6ojibinoro KOJiH^ecTBa nHTaieJibHbix BemecTB b npHnoBepxHocTHOM cjioe 
MO)KHO o6'b«CHHTb AByMH npH^HHaMHl C OAHOH CTOpOHbl paCTHTeJIbHOCTb, 6e3yCJIOBBO, 
HaKonjineT 3Aecb opraHHqecKne BeoiecTBa, KOTopbie, MHHepa^H3yqcb, qacTHqHO Bce-TaKH 
odaioTCH Ha Mecie h He no^Hocibio BbiHuCHTCH bhh3. C npyroft ciopoHbi He cjienyeT 3a6bi- 
BaTb h poaH CMbiBa ae^iOBHajibHbiMH BoaaMH BepxHHX caoeB ryMycoBoro ropH30HTa coo- 
hob nona c pa3BHTbiMH TaM TeMHouBeTHbiMH qepH03eM0BHAHbiMH r noqBaMH h nepeHOCa 
«iaCTHU 9thx caoeB Ha aho iioa§. 

Bot. JKypH. CCCP, T. 20, Ks 4 0936). 5 
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H T. A.) BeCbMa He6^aronpHHTHbl RJIH pa3BHTHfl KOpHeBOH CHCTeMbI H 
HanoMHHaioT Te, KOTopbie mu paccMaTpHBa^H b coJiOHuax. Ho Haxon;ie- 
Hne nHTaTeAbHbix BemecTB 3Aecb, npn HeaHa^HTejibHOM nx xoJinqecTBe 
b BepxHeM ropH30HTe, BU3biBaeT to, qTo Macca xopHen b BepxHen qacTH 
9Toro ropH30HTa 3aMeTH0 yBejinqnBaeTCH no cpaBHeHHio c Maccrfl b Bepx- 
Heii nacTH s^ioBna/rbHoro ropH30HTa. KopHH, npaBAa, npoxoA^T 3Aecu 
SoAbmen qacTbio no jpemnHaM, h ;inmb TOHKne HnTeBHAHue h nayTHHO- 
o6pa3Hbie 6oKOBue KopeuiKH II h III nopflAKa HAyT ropn30HTa./ibHO, cn;iK)o 
HyTbie Me)KAy OTAe^bHOCTaMH CT 0 Jl 60 B 3TOTO T0pH30HTa. 

DiySxce, b nepexoAHOM c;ioe n b orjieeHkon MaTepnHcxon nopoAe — 
;iecce, KOJinqecTBO xopHen CHOBa yMeHbuiaeTca (Aajiexo He Tan pe3KO, Kax 
npn nepexoAe k HnxcHen qacTH ajiioBnajibHoro ropn30Hxa) n nocxeneHHO 
cxoaht Ha-HeT. Tnn npoxoxcAeHna xopHen Taxon ace, xa k h b hjuik)bh- 
a^bHOM' ropn30HTe. 06maa iviySnHa npoHHXHOBeHna xopHen AOBOJibHo 
3HaMHTeJibHa n, HecMOTpa Ha He6;iaronpnttTHbie CBoncTBa noqBbi, BepoaTHo, 
He Ha MHoro MeHbrne (a MoxceT 6biTb n He MeHbrne) qeM b qepH03eMax. 
Tax, Ha iviySHHe 235—237 cm mu HaxoAHJin Ha njiomaAH b 1 m 2 b cJioe 
noqBbi Moui,HOCTbK) b 10 cm eme oxojio 2V 2 —3 z xopHen. 

yxa3aHHoe Ha6;noAeHHe nOATBepxcAaeT n 18 (n pnc. 4, Anarp. 18)„ 
cocTaB^eHHaa Ha ocHOBaHnn HccjieAOBaHna xopHeBon cncTeMbi ecrecTBeH- 
hoh pacTMTejibHOCTH noAa (npecSjiaAa/in Alopecurus pratensis L., Agro- 
pyrum repens P. B. pseudocaesium Pacz.) b AcxaHnn HoBa. B npnBeAeH- 
Hofl AnarpaMMe oco6eHHo 6pocaeTca b rji?3a BHe3anHoe yMeHbineHne 
Maccu xopHen b HHXCHen qacrn 3JHOBna;ibHoro ropn30HTa. 

TABJ1MUA 18 

PacnpeaejieHHe KopHen pacTHTejibHOCTH accounauiiH Alopecurus 
pratensis L. + Agropyrum repens P. B. pseudocaesium Pacz. b nojiy 

TABELLE 18. 

Wurzelverteilung der Vegetation der Assoziation Alopecurus pratensis 
L. + Agropyrum repens P. B. pseudocaesium Pacz. der Steppensenkung 
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KyjibTypHan pacTHTejibHocTb Ha cojioahx b noAax He HccAeAOBajiacb 
HHrAe, ho ecTb ocHOBaHna AyMaTb, hto h y Hee xopHeBaa cncTeMa 
pacnpejxe^neTCH no ropH30HTaM Tax me xax y ecTecTBeHHofi. C/ieAyeT 
OTMeTHTb, hto Hcno^b30BaHHe nOAOB lora yxpaHHbi, t. e. TaM, r^e cboh- 
CTBa hx ropH 30 HTOB Han6o;iee BbipaxceHbi, jinn o6biqHbix no;ieBbix xyjib- 
Typ CBH3aH0 C H3BeCTHbIM pHCKOM HMeHHO BCJieACTBHe OTpnuaTeJIbHblX 
cbohctb 3thx ropH30HTOB. HajiHqne non™ BOAOHenpoHnuaeMoro oivieeH- 
Horo r0pH30HTa C BbICOXOH M3XCHM aJIbHOH mrpOCKOnHHHOCTbK) H C He6o;ib- 
uihm coAepmaHHeM 4)H3HO./iorHqecxH ycBaHBaeMoft bo am, a b to le 
BpeMH MaJIOMOHI,HbIH BepXHHH SJIKJBHaAbHblH, 6eCCTpyXTypHbIH ropH30HT 
BbI3blBaK)T TO, HTO XyJIbTypHaH paCTHTejIbHOCTb xopouio pa3BHBaeTCH 
,/ihlu b bo BJiaxcHbie roAbi, ho, xoHeqHo, He Tor^a, xorAa noAbi 3aTO- 
n^niOTCH boaoh. B cyxwe me ro am 3Aecb C03AaK)TCH 6ojiee 3acym./iHBbie 
yc^OBHH neM b qepH03eMHbix noqBax BCAeACTBHe dbicrporo BbicbixaHna 
BepxHero ropH30HTa h cjia6oro Hcno«/ib30BaHHH ynjiOTHeHHoro hajiiobh- 
a^bHO-orjieeHHoro HnmHero. 

PaCTHTejIbHOCTb necKOB 

necHaHbie noqBbi AOBOAbHO uinpoKo pacnpocTpaHeHbi Ha yxpaHHe; 
Tax 3HanHTejibHaa nacTb nonB nojiecba no MexaHnqecxoMy cocTaBy 
mojkho oTHecm x necxaM. Ho Taxne iiombh c 6o;iee hah MeHee AH(})e- 
peHUHpoBaHHbiMH ropH30HT3MH Mbi paccM oTpejiH npH xapaxTepHCTHxe 
cooTBeTCTByiomnx TnnoB noHBOo6pa30BaHHH. 3Aecb me ocTaHOBHMca 
jiHHib Ha cbinyqnx h noAycbinyqnx necxax (qacTo 3axpen;ieHHbix pacTH- 
Te^bHOCTbK)), XOTOpbie HMeKDT CneilH^HqeCKHH BHA, BOAHblH H nHTaTeJIb- 
Hbift pemnM h t. a* Taxne necxn Ha yxpaHHe HaxoAHM Ha BTOpon Tep- 
pace pex; Han6ojibLune necqaHbie npocTpaHCTBa (Tax Ha3biBaeMbie apeHbi) 
pacnojiomeHbi no jieBOMy 6epery HnmHero X^enpa, ot c. KaxoBxn n ao 
H epHoro Mopn h ^HenpoBCxoro JiniviaHa, n H3BecTHbi OTqacTH noAna3Ba- 
HneM AjieuixoBCxnx necxoB; o6maa nAomaAfe hx oxoao 150 000 za . 
MeHbmHe apeHbi jiemaT BAOAb Apyrnx pex yxpanHbi, Hanp. J^OHua, 
CaMapbi n t. a. J\jw sthx necxoB Han6o;iee xapaxTepHo: 

OxpauieHHbin ryMycoM CBeTAOcepun hah cepbin (HHorAa AHuib cepo- 
BaTO-mejiTbin) BepxHnn caoh necxa MomHOCTbio 5—10 cm. 

OTcyTCTBHe xaxon 6bi to hh 6mao CTpyxTypbi h CAomeHHH. 

HaAHqne HHorAa Ha H3BecTHOH rjiyOHHe npccAoex necxa, AOBOAbHO 
n^OTHO cueMeHTnpoBaHHbix c coeAHHeHHHMH mejie3a (Fe 2 0 3 ), — nceBAO- 
(J)n6poB, xax pe3yAbTaT AeaTeAbHOCTH rpyHTOBOH boah. 

rpyHTOBbie boah HaxoAHM Ha pa3JinqHon iviy6HHe, ho o6biqHO He 
iviySoKo; echo, hto paccTOHHne BepuiHH necqaHbix xoamob— xyqyryp — 
ot rpyHTOBOH boah 6yACT 3HaqnTejibH0 SoAbine, qeM xotaobhh MemAy 
hhmh. HaxoHeu, caMon xapaxTepHon oco6eHHOCTbio necxoB HBAaeTca 
CnOC06HOCTb HX X Ae(J)JlHUHH. 

riOSTOMy HCCJieAOBaHHe nOA3eMHbIX OpraHOB nC3MMO(}3HTOB, KOTOpbIMH 
nocjieAHHe 3axpenAHK)T necxn h npexpamaiOT HBJienHH nedpjimuv, oco- 
6eHHO BamHo. Ha yxpaHHe Taxne nccjieAOBaHnn obi^n npon3BeAeHbi 
b AOBOAbHO 6oAbuiHx MacuiTa6ax na UypionnHCxon (AjiemxOBCxon) onbiT- 
hoh cTaHunn Bcecoio3Hcro HayqHO-nccjieAOB. HHCTnTyTa arpoAecoMeAHO- 
paunn B6Jin3n XepcoHa E. M. JlaBpeHxo (8), OTqacrn B03Ae ce^a 
BpnTaHbi, KaxoBcxoro panoHa, b coBxo3e „no6eA3 peBOAK)UH M “ (6biBiu. 
KopcyHbcxnn MOHacTbipb) M. LLIaAbiTOM (25) n b toh me HnmHen 
HaAAHenpnHiixnHe —H. IlaqocxnM (13). BechMa ueHHbie n Mnoroqn^ 
cjieHHbie HaOAioAeHnn dbiAH npon3BeACHbi b noc/ieAHee BpeMH b necqaHOH 
nycTbme Kapa-KyMbi (TypxMeHncTaH) Ha PeneTexcxon necqaHOH CTaHunn 

5 * 
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Bcecoio3Horo HHCTHTyTa pacTeHneBOACTBa M. n e t p o b bi m (14), H. B a 3 h- 
jieBCKOH, M. CycJiOBOH ( 1 ) h a p. Bee 3 th HCc/ieAOBaHHH noxa- 
3aAH, hto ncaMMO(j)HTbi b o 6 lu,hx qepTax oo^a^aiOT noqTH OAHHaxoBbiMH 
npH3HaKaMH noA3eMHbix opraHOB, HecMOTpa Ha rpoMaAHoe paccToflHHe, 
OTAejiHiomHe cpeAHe-a3HaTCKHe apeHbi ot yKpaHHCKHx. 3 to CBfl3aHO 
c OAHHaKOBbiMH CBOHCTBaMH necKOB h hx pe>XHMOM. Han6o;iee xapax- 
TepHblM npH 3 HaKOM KOpHeBOH CHCTeMbI ncaMMO(J)HTOB HB^neTCH npHCyT- 
CTBHe AAHHHbIX KOpHeH, HAyiUHX T0pVl30HTajIbH0, HeAaJieKO OT C8MOH 
nOBepXHOCTH nOHBbl H OOJiaAaiOmHX ABOHHbIMH (})yHKUHHMH. Ohh He 
TOAbKO MaKCHMa^bHO Hcno;ib3yiOT B;iary npHnoBepxHOCTHbix cjioeB noqBbi, 
ho nrpaiOT h MexaHHHecKyio po./ib, npH/iep^KHBaa pacTeHne h npnAaBaa 
eMy ycTOHHHBOCTb npn CAy b 3 hhh BepxHero cjioh necKa. 3 th OoxoBbie 
ropH30HTa^bHbie kophh qacTo npeBbimaiOT no CB'oen A-auHe BepTHxa./ib- 
Hbie. Tax, no HaS^iOAeHHHM E. JlaBpeHxo, y pnAa pacTeHHH xoHCTa- 
TnpoBaHbi HH^KecAeAynDui.He cooTHomeHHn MexcAy AnaMeTpoM xopHeBoft 


CHCTeMbi h r.TyOwHOH ee npOHHxaHHn: 

r^y6HHa AnaMeTp 

Agropyrum cristatum P. B. 67 cm 55 cm 

Festuca ovina L. ssp. Beckeri Hack. . 70 „ 70 „ 

Koeleria glauca D. C. . 70— 80 „ 65 — 70 „ 

Stipa Joannis (Jelak. 78 „ 96 „ 

\ 


BjiaroAapn Taxon ocoSeHHocTH xopHeBaa cncTeMa ncaMMO(j)HTOB 
HMeeT SoJibinen qacTbio 30HTHxoo6pa3Hyio (J)opMy, Han6o^ee echo Bbipa- 

>xeHHyio y pacTeHnn co CTepxcHe- 
bhm xopHeM (cm* pnc. 8). 

OAHO^erane pacTeHnn hmciot 
o 6 biHHO Her^y 6 oxne xopHH, nc- 
nojib 3 yiOT B/iary BepxHwx cjioeB 
noqBbi, cdeperaiomyiocH ot aTMo- 
c(J)epHbix ocaAKOB, n odbiqHO otmh- 
paiOT, ncqepnag ee 3 anac. 

ZlByX^eTHHXH H MHOrOJieTHHXH, 
xpoMe yxa3aHHbix npnnOBepx-, 
hocthux ropn30HTa^bHbix xopHeft, 
o6^aAaiOT o6biMHO dojiee a^hhhbimh 
B epTHKayibHbIMH, KOTOpbie BO MHO- 
rnx c^yqanx aocthtbiot, eGAH He 
HenocpeACTBeHHO rpyHTOBOH boahi, 
to, bo bchxom c./iyqae, ropn30HTa 
ee xann^JinpHoro hoahhthh. 3to 
OTM eqeHO y Euphorbia Gerardiana , 
Artemisia campestris n mhothx 
A pyrnx, a Tax>xe y xvcTapHuxoB 
n AcpeBbeB, noce^aiOLunxcn Ha ne- 
exa x\Betulapubescens Ehxh. glabra, 
Cytisus borysthenicus Andrz., Salix 
rosmarinifolia L., S. acutifolia L. 
h AP- 

TaxtiM o6pa30M nepBbiM npn- 
3HaxoM xopHeBOH CHCTeMbi ncaM- 
MO(J)HTOB HBJiaeTCH HenOCpeACTBCHHaH 3aBHCHMOCTb ee OT BOAHOTO pe>XHMa 
necKOB, B CBH3H C HeM XOpHeByiO CHCTeMy HX M02KHO pa3Ae^HTb Ha He- 
CKO^bKO THnOBI 

a) cnenHa^H3HpoBaHHbiii, xapaxTepH3yiomHHCH oahoctopohhhm pa3BH- 
thcm xopHefl, npenMymecTBeHHo b ropH30HTa;ibHOM HanpaBJieHHH; 



Phc. 8. KopHeBaa cncieMa Polygonum are - 
narium W. K. Ha cbinyqeM necne (pnc. E.M. 
J1 a b p e h k o). 

Abb. 8. Das Wurzelsystem von Polygonum 
arenarinm W. K. imFlugsand (gez. E. Lav- 
re n k o). 
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6) yHHBepca^bHbifl—KOpHH pa3BHBaioTCH 6ojiee hjih MeHee paBHOMepHO 
bo Bcex ^npaB^eHHHX, Hcno/ib3yH BJiary KaK npHnoBepxHOCTHbix c;ioeB 
no^Bbi, TaK h rpyrnoByK) BOAy; 

c) npoMeacyTO^HbiH — KpOMe ropn30HTa./ibHbix npHnoBepxHOCTHbix Kop-, 
HeH p33BHTbI H BepTHKa^bHbie, HAymne AOBOJIbHO r^ySOKO, HO He AOXO- 
A*imne .n.0 rpyHTOBOH boah h^h Aame £0 ropH30HTa ee Kann/iAapHoro 
noAHHTHH, h ncno;ib3yK)mHe BAary aTMOC(J)epHbix oca^KOB 6oJiee r^ySoKHx 
CJioeB noqBbi. 

y necnaHbix pacTeHHH oqeHb pacnpocTpaHeHbi pa3AHqHbie npncnoco- 
6;ieHHH, noMoraiomne cymecTBOBaHHio pacTeHHH npn 3acbinaHHH nocAeA- 
hhx necKOM hah, Hao6opoT, npn odHameHHH hx noA 3 eMHbix qacTeft. B^a- 
ro^apH STOMy TyT HadAiOAaeM h MHoroqncAeHHbie cnoco6bi BereTaTHBHoro 
pB3MH0)KeHHa KOpHeBbIMH OTnpblCKaMH, KOpHeBHHiaMH, nOJI3yHHMH CTe- 
6ahmh h t. a. Bee ara npHcnocodACHHa HMeiOT OoAbinoe npaKTHqecKoe 
3HaqeHne, TaK KaK, no3BOAHH pacTeHHHM cymecTBOBaTb b ycAOBHnx Cbiny- 
qnx hah noAycbinyqnx necKOB, ohh ieM caMbiM 3aKpenAHK>T 3th necKH. 

PaccMOTpHM 3^ecb HeKOTopbie THnbi ncaMMO(J)HTOB, Bbi^e^eHHbie c tohkh 
3peHHH oco6eHHocTen hx BereTaTHBHoro pa3MHomeHHH: 

1. fljiHHHO-KopHeBHinHbie pacTeHHH (Carex colchica J. Gay. h Ap.) o6jia- 
AatOT qpe3BbmaflHo a^hhhbimh, b HecKojibKo MeTpOB, ropH30HTaAbHbiMH 
KopHeBHiuaMH, A3K)mHMH MHoroqncAeHHbie BepTHKa^bHbie de6jieBbie 
nodern. 3 th KopHeBHm,a Aerno BbiAepmHBaioT KaK odHameHHH, TaK h 
6oAee rJiySoKoe 3acbinaHHe. no Mepe HaAysaHHH necna h noBbimeHHH 
ypoBHH noqBbi, KOpHeBHiue xaKme noAHHMaeTca Bbirne. 

2. PacTeHHH c BepTHKaAbHbiM KopHeBHmeM. KaTOMyTHny npHHaA.rcemHT, 
HanpHMep, Agropyrum dasyanthum Rieht. (pnc. 9). y Hero npn 3acbinaHHH 
necKOM H3 y3^a cTedAH, Aemamero Bbirne y3Aa KymeHHH, dAHme k noBepx- 
hocth noqBbi, BbipacTaeT hobuh cTedeAb hah HecKOAbKO hx. BMecTe c TeM 
H3 aToro me y3Aa otxoaht ueAbift ppyc AonoAHHTeAbHbix KopHefl. CTapbiH 
CTedeAb OTCbixaeT, a BepxHHH qacTb ero OTKAOHneTcn b CTopOHy h 
TaKme OTCbixaeT. 3tot npouecc HAeT Bee BpeMH, b TeqeHne KOToporo 
pacTeHHe 3acbinaeTca necKOM. TaKHM o6pa30M CTedeAb npeBpamaeTcn 
KaK 6bi b BepTHKajibHoe KopHeBHme (KpOMe odbiqHbix KopHeBHm) c oahhm 
hah HecKOJibKHiviH no6eraMH Ha BepiiiHHe, a Bee pacTeHHe, no Mepe 3 acbi- 
naHHH, OTpacTaeT BBepx, He noBpemAaeTcn sacbinaioiuHM ero necKOM, 
a noTOMv MomeT noceJiHTbCH Ha cbinyqnx necKax. norpedeHHbift CTedeAb, 
npn* ocTopomHOM pacKanbiBaHHH, mo>kho npocjieAHib Ha 3HaqHTeAbHoft 
rAydHHe. 

K aTOMy me THfiy CAeAyeT othccth h pnA. pacTeHHH, y KOTOpbix Ha 
CTedAax, npn 3acbinaHHH nocAeAHHx, odpa3yioTCH HOBbie npHAaToqHbie 
KopHH. BcjieACTBHe Toro, hto 3acbinaHne nponexoAHT He Bee BpeMH, a 
nepHOAHqecKK, npHAaToqHbie KopHH qacTO odpasyioTca apycaM. Tanne 
pacTeHHH, credAH KOTOpbix npeBpamaiOTCH b KopHeBHma AHiiib noA bahh- 
HHeM 3aCbinaHHH, MOmHO Ha3BaTb 4)aKyJIbTaTHBH0-K0pHeBHUXHbIMH H no 
JIaBpeHKO (8), BbiHymAeHHo KOpHeBHUXHbiMH. K hhm npHHaA^emHT 
pHA TpaBHHHCTbix MHorojieTHHKOB: Artemisia campestris L., Goniolimon 
graminifodum Boiss., Helichrysum arenarium Moench., Euphorbia Gerar - 
diana Jacq. h mh. ap«, 3 H3 AepeBbeB h KVCTapHHKOB: Betula pubescens 
Ehrh. glabra , Cytisus boryslhenicus Andrz. (pnc. 10). 

3. KopHeoTnpbiCKOBbie pacTeHHH, KaK Linaria odora Chav. (pnc. 11) h 
Ap., npn 3acbinaHHH necKOM Bee BpeMH o6pa3yioT HOBbie KopHeBbie 
OTnpbICKH, HAyUXHe BBepx; Ha H3BeCTH0M paCCTOHHHH OT nOBepXHOCTH 
3eMJlH OT HHX OTXOAHT HeCKOJIbKO HaA3eMHbIX noderOB, a CaMH OTnpbICKH, 
yme b $opMe cTepmHeBbix KopHen, Tanme 3 aBopaqHBaioT BepTHKa^bHO 
BHH3. 
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Mpe3BbiqaHHO HHTepecHbie Hcc^e^OBaHHH H. Ea3H;ieBCKOH h M. Cyc- 
jioboh (1) Ha PeneTeKCKoii necnaHOH CTaHunn b TypKMeHHCTaHe, bbiboau 
KOTOpbix, 6e3ycJiOBHO, b 3HamiTejibHOH CTeneHH mo)kho nepeHecTH h Ha 
necKH yKpaHHbi, noKa3a./iH, qTo: 

a) jxj m o6pa30BaHHfl npn,n;aTOHHbix KopHefl y pn^a pacreHHH AOCTa- 
tohho 3acbinaTb necKOM hx CTe6e;ib npn yc^OBHH o6H;ibHoro yB^a)KHeHHH; 

b) jxjib o6pa30BaHKH no6eroB Ha KopHeBbix OTnpbiCKax ncaMMO(J)HTOB 
HeoOxoAHMO nonepeMeHHoe oOHaxceHHe h 3acbinaHHe sthx OTnpbiCKOB 
necKOM; 

c) noHB^eHHe CTe6^eBOH nopocjin CTHMy;mpyeTCH o6HaiKeHHeM cTe6;m, 
3acbinaHHoro paHee. 

H 3 npHBeAGHHbix MaTepHa.qoB echo, hto o6mnft xapaKTep noA3eMHbix 
opraHOB pacTeHHH necKOB xapaKTepH3yeTCH 3aBHCHM0CTbio ot oco6eH- 
HocTeft boahoto peacnMa necKOB, a TaioKe ot ho£bh}khocth cyficrpaTa. 

BbiBOUbi 

ripHBeAeHHbie b stom onepne HeMHoronHC/ieHHbie MaTepnajibi no3BO- 
jihiot c^e^aTb 3£ecb HeKOTopbie o6o6meHHH (bubo^h o KopHesofi CHCTeMe 
pacTeHHH b OT^cjibHbix noHBeHHbix ranax npHBeAeHbi npn xapaKTepHCTHKe 
3THX THIIOb). 1 

1. Ha KOpHeByio CHCTeMy b nepByio onepeAb HaHJia^biBaeT oTnenaTOK 
CBOerO B./IHHHHH nOHBeHHblH THn CO CneUH(J)HqeCKHMH CBOHCTB3MH OTAe.lb- 
HblX r0pH30HT0B H T. £. 

2 . HaH6o;ibmaH po^b npHHaAJiexcHT ryMycoBOMy ropH30HTy, b kotopom, 
bo Bcex ncc;ie,n;oBaHHbix noHBeHHbix THnax, pacnojioaceHa iTiaBHaa Macca 
(ot 60 ao 967 0 ) KopHeft. flpn stom b nepH03eMHbix noHBax, a ocoSeHHO 
b o6biKHOB0HHbix ujiu cpenHHx nepH03eMax, r^e pacnpeAejieHHe nHTaTe^b- 
Hbix BemecTB no npo^H^io Han6o^ee paBHOMepHo (TaiOKe kbk MexaHH- 
necKH# cocTaB h cpH3HMecKHe CBOHCTBa), Macca KopHefi Taione pacnpejxe- 
jineTCH 6o;iee paBHOMepHo. To )Ke KoncTaTHpOBaHo h Ha .rcyroBbix nonBax. 
Pojib ryMycoBoro rcpH30HTa ocofieHHO echo nponB^neTCH Ha noa3MHCTbix 
noHBax b nepexo^HOM ropH30HTe EH. Hem 6o;ibme b HeM ryMycoBbix 
nHTeH, TeM OOJIbUIHH npOIieHT KOpHeft HBXO-AHM B HeM. Y HeKOTOpbIX 
pacTeHHH Ha noA30./iHCTbix noHBax, Hanp., y KapTocf)e./ifl (pnc. 12), b ryMy- 
cobom h nepexo^HOM ropH30HTax jieynm nomn bch KOpHeean CHCTeMa. 

3. y fUIOTHeHHOCTb HJIJIIOBHajIbHOrO ropH30HTa B n0A30^HCTbIX H B co- 
jiOHHOBbix noqBax, 6e3yc^0BH0, HrpaeT H3BecTHyio po;ib b pacnpocTpa- 
HeHHH KopHen, ho BOBce He TaK yxc npennTCTByeT hx npoHHKaHHio; hh 
b KoeM c;iyqae HeJib3H coiviacHTbcn c mhchhcm mhothx HccjieAOBaTejieft, 


Phc. 9. Agropyrum dasyanthum Richt. c BepTHKaabHbiM KOpHeBHmeM Ha cbinyqeM necKe. 
Abb. 9. Agropyrum dasyanthum Richt. mlt vertikalem Rhizom 1m Flugsand. 

Phc. 10. Cytisus borysthenicus Andrz., 3acbinaeMbift necKOM h aaiomHH npn,naToqHbie KopHH 
(4)aKyJibTaTHBHO-KopHeBHmHoe padeHHe). 

Abb. 10. Cytisus borysthenicus Andrz. unter Sand verschiittet und Nebenwurzeln trlebend 
(fakultative Rhizompflanze). 

Phc. 11. Linatia odora Chav. Ha cbinyqeM necne (KopHeompucKOBoe). 

Abb. 11. Linaria odora Chav, auf Triebsand (mit Wurzeltrleben). 


1 3aaaqeft SToro oqepna HBJiaeTca /iaTb obmne qepibi pacnpeaejieHHH KOpHeBofi CHCTeMbi 
B OCHOBHhIX THnax nOMBbl. riOBTOMy MbI OCTaHaBJIHBaJIHCb Ha OT^ejIbHblX paCTeHHHX JIHUlb 
B TOH Mepe, B K3KOH 9TO Heo6xOHHMO 6bIJIO JlJIfl TOrO, qTodbl HJiaiOCTpHpOBaTb yKa3aHHbie 
obmne qepTbi. floTOMy 3aecb Mbi h He noMemaeM CHCTeMaTHqecKoro onncaHHH KopHeBOH 
CHCTeMbi ocHOBHbix KyabTypHbix pacTeHHH, cophbkob h t. n. Hjih Tanofi cbojjkh HeT eme H 
AOCTaToqHoro MaTepnajia. 
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b tom nncae H3BecTHoro pH 30 ^ora y h b e p a (Weaver and Clements, 29), 
O TOM, HTO r0pH30HT I nOHTH HenpOHHU,aeM RJlfl KOpHeft. OcHOBHbie 
OTpnuaTe^bHbie cbohctb3 3Toro ropn30HTa, 6e3ycjioBHO, 3aKJiioqaK)TCH 
b yxy/uneHHH odmero peacnMa no^B, a yace bo BTopyio onepeAb — b Heno- 
cpeacTBeHHOM MexaHHqecKOM npenaTCTBHH. 

4 . 3 eM^epoH (muujh, MypaBbH, MepBH) nrpaioT SoAbinyio poab b npo- 
xoaca.eHHH KopHeft, b 3HaqHTeabHoft creneHH ncnoAb3yiomHx nx xoabi, 
b ocodeHHocra Hepe3 ynaoTHeHHbie h^h decn.iOAHbie ropH 30 HTu. He 
MeHbinee 3 HaneHHe HMeioT h OTMepuine kophh h KOpHeBnma pacreHHft- 
npeAinecTBeHHHKOB, no xoaaM kotopux nacTO ueabiM nynKOM npoxonaT 



Phc. 12. KopHeBaa CHCTeMa KapTO(J)eaa Ha cpe.nHe-ono.aaojieHHOM cynecKe. 

Abb. 12. Das Wurzelsystem der Kartoffel in massigpodsollertem Lehmsand. 

HCHBbie KOpHH. C 3TOH TOHKH 3peHHH, npH paCCMOTpeHHH CeBO()6opOTOB, 
c^eAOBa^o 6bi, nocjie noApo6Horo H3yqeHHH 3Toro hBi/ighhh, yqnTbiBaTb 
h momght „KopHecMeHH“, t. e. no^roTOBKH noqBbi KopHHMH npeAuiecT- 
BeHHHKa AJin HcnoJib30BaHHH ero kophhmh npeeMHHKa. 

5. OrpoMHoe Bjiusmue "ypoBHH rpyHTOBbix bo a Ha pacnpe^e^eHHe 
Maccbi KopHew b noqBe h Ha oSmnft xapaKTep KopHeBOfl cucieMbi y>Ke 
^ocTaTOHHO ocBemeH b cooTBeTCTByjomHx MecTax TeKCTa (cTp. 380—386, 
392—393, h a p-)* 

6. MHAHBHAyajibHbie CBOHCTBB OTAeJIbHbIX BHAOB paCTeHHH 6e3yC^OBHO 

HaK^aAbiBaioT cboh oTneqaTOK Ha xapaKTep KOpHeBOH CHCTeMbi. 3 to 
hcho bhaho xoth 6bi H3 cpaBHeHHR o6mero bhm KopHeBofl CHCTeMbi pn^a 

paCTeHHft B nOMTH OAHHaKOBUX nOHBeHHblX yCJIOBHHX. 

yKa3aHHH, BCTpeqaKDuiHecH b JiHTepaType o pa3Mepax KopHeBOft CHCTeMbi 
(iviySHHe npoHHKaHHH KopHeft h t. a-) KaKoro-HHOy^b pacTeHHH, BHe 
3aBHCHMOCTH OT nOHBeHHblX yCJIOBHft, ypOBHH TpyHTOBblX BO Ay K^HMaTa, 

r^y6HHbi BcnauiKH h 3a^e^KH cgmhh h t. a ■, KaK sto yace hcho H3 Bcero 
H3^o)KeHHoro, e^Ba jm 3ac;i}OKHBaioT nojmoro flOBepHH, TaK kzk Bee 
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3th (JjaKTopu odycAOBAHBaioT coBepuieHHo pa3AHHHHfi xapaKTep pacnpe* 
AeAeHHa KopHeft b noMBe. 

7. KopHeBaa CHCTeMa, KaK opraH, poAb KOToporo aa a pacTeHHa coctoht 
npeHMymecTBeHHO b HcnoAb30B3HHH coacbmx pacTBopoB noaBbi (Mexa- 
HHMeCKHe <J)yHKUHH KOpHB T3KHCe KaK H ApyrHe qaCTO BTOpOCTeneHHbl) 
OdbIHHO pa3BHT3 3H3MHTejIbHO CHAbHee, HeM 3T0 npHHHTO jyMaTb. TaK, 
y TpaBHHHCTOfi Ky^bTypHOfl paCTHTe^bHOCTH Ha 1 2 HaA3eMHOfl Maccbl 
npnxoAHTCH dOAbiueft nacTbio He MeHee 1 z KopHeft h 0,1 m 2 KopHeBofi 
noBepxHOCTH (He chht3h KopHeBbix boaockob, eme yBejiHHHBaioui,HX 3Ty 
nOBepXHOCTb B HeCKOAbKO pa3). y TpaBSHHCTOft eCTeCTBeHHOfl paCTHTBAb- 
hocth (jiyra, CTenn) sto cooTHOiueHHe eme doAee dAaronpHHTHo b cto- 
poHy noa3eMHoft nacra; TaK, Ha 1 z HaA3eMHbix opraHOB npaxoAHTCa aacro 
ot 5 ao 10—12 z KopHeft h ao 1 KopHeBoft noBepxHOCTH. IlosTOMy 
CBeAGHHH, KOTopbie o6hhho BCTpenaeM b AHTepaType o tom, hto H3A3eM- 
Haa Macca 3HaaHTeAbHO npeBbimaeT noA3eMHyio, doAbuieil aacTbio ocho- 
BaHbi Ha HecoBepmeHCTBe MeTOAOB HccAeAOBaHHa, bo BpeMa KOToporo 
TepHeTCH 3HaHHTejIbH33 HaCTb KopHeft. 

8. H 3 Bcero BumenpHBeACHHoro acHa poAb KopHefl b npouecce 
n0HB006pa30BaHHa. 3Aecb odpaTHM BHHMaHHe AHiub Ha Ty Macey crpra- 
HHaecKHx BemecTB, KOTopaa ocTaeTca b noaBe ot KopHefl pacTeHHfi Aaace 
b tom cjiyaae, KorAa HaA3eMHaa Macca pacTeHHfi ydnpaeTca. npH nepecaeTe 
Ha doAbmyio eAHHHuy nAomaAH HH(J)p, npHBeAeHHbix b HaniHx TadAHuax, 
M05KH0 yBHAGTb, HTO Ha 1 za 3eMAH (TAydHHa AO 1 m) HaftAeHO OT 2000 
AO 6000 kz (2—6 m) KOpHeii na noAax h ao 30 000 kz (30 m) Ha yaacTKax 
-ecTecTBeHHoft pacTHTe^ib hocth (Ayrax, CTenax h t. a.)- 1 

Toabko yaTH 3Ty rpoMaAHyio Maccy KopHeft, mohcho noAHOCTbio oue- 
HHTb i^HeHHe, onpoBepraiomee eAHHyio cxeMy odpa30BaHHa coaohuor 
A- BHaeHCKoro (2), BbicKa3aHHoe b nocAeAHee BpeMa pa hu. ec- 
cohom h rajiKHHHM (24), o pojih KopHefi b nepeHoce coAeil H3 
rAyooKHx cAoeB jiOHBbi h od H3MeHeHHH, dAaroAapa 3TOMy, HanpaBAeHKa 
noHBoo6pa30BaTeAbHbix npoueccoB. HaKOHeu, HHTepecHbi umjipbi cyMMap- 
Hoft noBepxHOCTH KopHefi b nepecaeTe Ha 1 za. Ha 3Ty nAomaAt npH- 
xoahtch ot 0,2 ao 0,6 km 2 KopHeBofi noBepxHOCTH (t. e. 20—60 za), a 
b HeKOTopbix CAyaaax Aaace ao 3 km 2 (300 za). TaKHM odpa30M noBepx- 
HOCTb KopHeft, ecAH Aaace He yaHTbiBaTb KopHeBbix boaockob, b doAb- 
uiHHCTBe CAyaaeB b HecKOAbKO agchtkob pa3 npeBbimaeT nOBepXHOCTb 
noHBbi, 3aHHMaeMyio AaHHofl pacTHTeAbHOCTbio, a OTCioAa yace coBepmeHHa 
HCHa pOAb paCTHTeAbHOCTH B BOAHOM H nHT3TeAbH0M peHCHMe noaBH. 


JlHTepaiypa 

1. Ba3HJieBCKas H. A. h C y c ji o b a M. H. M3yqeHHe Mopcj)o.norHH h Ghojiofhh 
ncaMMO(j)FlTOB, B CBH3H C Bbl6opOM HaHfiOJiee npHTOAHblX BHUOB 3aKpenAeHHfl neCKOB. 
TpyA. no npHKJi 6oiaH. t reHeT. h ce^eKU. CepHn, 1 JSfel. JlHrp. 193 j. — 2. BmieHCKHftAr. 
3acojieHHbie noMBbi, hx npoHCxo>KAeHHe n HcnoJib30BaHne. -3. B h ji b a m c B. P. FIombo- 
BeAeHHe. T. I. MocKBa 1925. — 4. K a ji m bi k o b a A. A. OmeT MapxJieBCKoro nojiycia- 
UHuHapHoro reo6oTaHHqecKoro nymna no HCCJieAOBaHHio KopHeBofi cncieMbi (pyKonncb, 
coxpaHBiomaflcji bo Bceynp. H M MHCTHTyie ArponoqBOBeAeHHH h Xhmh33uhh c. x.). — 
5. K a h h h c k h ft H. A. KopHeBan cucieMa pacieHHH b nonBax noA30JincToro mna. MocKBa. 
1925 r. — 6. K o >k y x o b B. C. HeKOTOpbie mnbi KopHeBbix cwcieM pacTeHHfi cienHbix 
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1 C^enyei yaHTbiBaTb, hto Ha nojiax noA3eMHan Macca npHHaAJie>KHT, rjiaBHbiM o6pa30M, 
OAHoaeTHHKaM h e>KeroAHO OTMHpaeT, a Ha eciecTBeHHbix yroAbax— MHoroaeTHHKaM n 
e^KeroAHo JiHinb oTHacTH HAeT Ha o6pa30BaHHe opraHHnecKHx BemecTB noHBbi. 
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11. IlaqocKHH M. K. OnacaHne pacTHreabHOCTH XepcoHCKon ry6epHHH. II. Cieun. 
XepcoH. 1917. — 12. Ero w e. Ochobh (j)HrocouHoajrHH. XepcoH. 1921. — 13. Ero «e. 
Flo necKaM AHenpOBCKoro ye3Aa. Hjb. Toe. 3anOB. Ackahhh HoBa. Bbin. 2. XepcoH 1922; 
Bbin. III. XepcoH 1923. —14. neTpoB M. H. KopHeBbie cncieMbi pacreHHft necqaHofi 
nycibiHH Kapa-KyMbi, hx pacnpeAeaeHHe h B3aHM00TH0iueHHH b cbh3h c sKoaornqecKHMH 
yc/iOBHaMH. Tp. no npHK. 6 ot., reHCT. h ceaeKu. Cepna 1, N® 1. JlHrp. 1933. — 15. 
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jieTHHX KyabTypHbix pacieHHfi. >Kypn. On. ArpOH. 1907 h 1908 rr.; to we OTAeabHbiM 
H 3 JiaHHeM. 1909.; to we Ha yxp. H3. 1926. — 17. Potmhctpob B. T. CyuiHOCTb 
3acyxH no aaHHbiM OaeccKoro on »iTHoro noaa. M3A. 2. Oaecca. 1913. — 18. Go kojiob- 
CKHfi O H. Ao nwTaHHa npo pauioHaabHy HOMeHKjiaTypy reHeTHqHHX no3eMiB b rpyHTax. 
Tp. H/A KaTeApn TpyHT03HaBCTBa T. I. XapKiB. 1930. — 19. Ero we. TpyHT03HaBCTB0 
(HavKa npo rpyHTH). XapKiB. 1933. — 20. Coko.iobckhh K). K. K Bonpocy o KopHeBOft 
CHCTeMe HeKOTopbix KyjibTypHbix pacTeHHH. „XyTopHHHn“. 1898. N® 38 21. Ero we. 

K Bonpocy o xapanrepe h rayOnne pacnpocTpaHeHHH KopHeBoft CHCTeMbi HeKOTopbix Kyab- 
TypHbix pacreHHH. AHeBH. X Cbe3Aa pyccKHx ecTecTBOHcnbiTaTeaen h Bpaq. b KneBe. N® 10. 
KweB. 1898. — 22. Ero we. Ilo Bonpocy 0 KopHeBon CHCTeMe HeKOTopbix KyabTypHbix 
pacTeHHH. Tp. Hoat. C. X. On Ghhu. 1913. N® 19.— 23. T a h $ h a b e b I'. M. dot 3 hhko- 
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noa py koboactbom npo#. AoKyqaeBa. T. II. CnB. 1898. — 24. ^paHueccoH B. A. 
h raaKHH H. T. HoBbie AaHHbie o coaohlxobom npmecce noqBoo6pa30BaHHH. XnMH3auHH 
con, 3eMaeAeaHH, 1932. JMa _«5. MocKBa. 1932. — 25. UiaabiT M. G. PocaHHHicTb paa- 
roeny M fIepeMoraPeBoaiouii* Ha Awinpi (koa. XepbcoHCbKo! OKp.). PyKonHCb — 26. Ero we. 
OTqeT 06 HccaeaoBaHHH KopHeBoft CHCTeMbi paCTHTeabHOCTH J/Kp. H M Mh-tom Arponoq- 
BOBeAeHHH H XHMH 33 UHH C. X. B 1932 r. (pyKOnHCb, COXpaHHIOmaHCH B 03 HaMeHHOM 
MH-Te). — 27. Ero we. MccaeAOBaHHe KopHeBOH CHCTeMbi pacTeHHH b noqBax eowhoh cienn. 
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M. S. SCHALYT und A. A. KALMYKOVA 
Das Wurzelsystem der Pflanzen in den Hauptbodentypen der Ukraine 

Zusammenfassung 

In vorliegender Arbeit berichten die Verfasser iiber die Ergebnisse 
ihrer, in verschiedenen Zonen der Ukraine ausgefiihrten Untersuchungen 
des Wurzelsystems und geben eine Ubersicht der einschlagigen Ltteratur. 
Diese Untersuchungen wurden sowohl nach der von den Verfassern modi- 
fizierten Methode Katschinski’s ausgefiihrt (Bestimmung der Masse 
und Oberflacne der in einer Probeflache von 1 m 2 Ausdehnung der betref- 
fenden Assoziation enthabenen Wurzeln, indem dieselben verschiedenen 
genetischen Bodenhorizonten durch Aushebung und Fortspulen horizontaler 
Monolithe entnommen wurden), als auch mittels Ausgrabens und Abzeich- 
nens der Wurzeln in den Grubenwanden. 

Tschernosem 

A. Tschernosem des Siidens (in Ascania Nova). Die Ver- 
teilung der Wurzelmasse nach den Bodenhorizonten in den Grundasso- 
ziationen—Ass. Festuca sulcata H&ok.+Stipae und Ass. Festuca sulcata 
Hack. + Pyrethrum millefoliututn Willd. — ist auf Tab. 1 und 2 und 
Diagramm 1,2 (Abb. 1) dargestellt, aus welchen zu ersehen, dass in den 
oberen zwei dritteln des Humushorizonts (bis zu 37 cm), sich 80—81% 
der ganzen Wurzelmasse befinden und dass die Hauptmasse der Wurzeln 
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sich im Humushorizont von 50 cm Machtigkeit verbreitet. Auch in einer 
Tiefe von 2 m wird eine bedeutende Menge von Wurzeln angetroffen. Die 
Oberflache des Wurzelsystems ist recht ansehnlich, indem dieselbe bis zu 
225 m 2 und mehr auf eine Bodenflache von 1 m 2 Ausdehnung und bis 
zu 1 m Tiefe betragt, wobei auf den Humushorizont bis zu 213 m 2 , d. h. 
gegen 95”/ 0 entfallen. Das Verhaltnis zwischen der ober- und unttrirdi- 
schen Masse ist folgendes: auf 1 gr. oberirdischer Masse kommen 8—14 gr. 
Wurzeln und Op—1,0 Are 2 ihrer Oberflache. 

Die Erforschung der individuellen Wurzelsysteme hat den Gedanken 
von Paczoski bestatigt, dass es drei Typen von Steppenpflanzen gibt: 
mehrjahrige Gramineen ( Festuca , Stipa, Koeleria ) mit tiefen Wurzeln und 
ausserdem einem Netz dunner Wurzeln, nahe der Oberflache, welche die 
geringsten Niederschlage, wie Tau und drgl., ausnutzen; tiefwurzelnde 
mehrjahrige dikotyledone Pflanzen und Ephemeren mit kurzen Wurzeln. 

Das Wurzelsystem der Kultur-Gramineen, Roggen und Weizen, ist ziemlich 
schwach entwickelt und geringer, als bei der wildwachsenden; bei der 
Luzerne ist es jedoch ansehnlicher und nahert sich im Charakter der Wur- 
zelverbreitung der Steppenvegetation. 

B. Gewohnlicher Tschernosem. Das Wurzelsystem verbreitet sich haupt- 
sachlich im Humushorizont von gegen 65 cm Machtigkeit, wonach haufig 
eine jahe Abnahme der Wurzelmenge beobachtet wird. Sehr charakteris- 
tisch fur die wildwachsende Vegetation ist das in der oberen 6—7 cm mach- 
tigen Bodenschicht ungemein verzweigte Netz dunner kleiner, einen dichten 
Filz bildender und geringe Niederschlage auffangender Wurzeln. 

C. Machtiger Tschernosem. Hier findet man ebenfalls in der Schicht 
nahe der Oberflache eine 4 cm dicke Filzbildung aus diinnen Wurzeln. 
Die Wurzelsysteme der Pflanzen beschranken sich meistenteils auf den 
Humushorizont (bis zu 1 aw) und reichen nicht weiter in; die Tiefe. 

D. Degradieiter Tschernosem und Walboden der Waldsteppe. 

In Bdden mit noch nicht scharf ausgepragten Horizonten ist die 
Verteilung der Wurzelmasse fast die gleiche, wie im gewohnlichen Tscher¬ 
nosem. Die Hauptmasse befindet sich im obersten Teile des Humushori- 
zontes. 


Podsol-Boden 

A. Die Waldvegetation ist von P. Pogrebniak, P. Schmidt, 
N. Kats chin ski und anderen erforscht worden. 

a. Im trocknen Kiefernwald, auf verborgen podsoligem Boden liegt die 
Hauptwurzelmasse (Tab. u. Diagr. 8, Abb. 1) im Humushorizont bis zu 
15 cm Tiefe, wobei ihr Maximum nicht der oberen trocknenden sondern 
der unteren Schicht angehdrt. 

b. In schwach podsolierten leichten Boden (Tab. u. Diagr. 9, Abb. 1) 
wird ausser dem Maximum an Wurzeln im Humushorizont ein zweites 
im Illuvialhorizont und ein drittes im Urgestein beobachtet, was mit der 
Verschiedenheit in der Verteilung der Nanrstoffe und der Feuchtigkeit in 
Zusammenhang steht. 

c. In stark podsolierten schweren Bdden (Tab. u. Diagr. 10, Abb. 1) 
verteilt sich die Hauptwurzelmasse (96 0/ o) im Humus-und Eluvialhorizont; 
der hier sehr kompakte Illuvialhorizont hingegen enthalt wenig Wuizeln. 

d. In den Gleypodsolboden nasser Walder mit nahe an die ODerflache 
heranreichendem Stand des Grundwassers (Tab. u. Diagr. 11, Abb. 4) ist 


*) Die Bezelchnungen der Horizonte sind nach Akad. A. Sokolowski: H = Humus-Horl- 
zont; E = Elluvial-H.; I = Illuvial-H.; P = Urgestein; K = Karbonate G1 = Glel; T = Tort. 
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die ganze Wurzelmasse in einer Schicht von 45—46cm zusammengedrangt 
und noch tiefer fehlt sie ganzlich. Darum werden hier die Baume am leich- 
testen durch den Sturm entwurzelt. 

e. Die Hauptmasse der Wurzeln befindet sich bei alien erforschten Boden 
und Waldtypen im Humushorizont. Der Eluvialhorizont wird bedeutend 
weniger ausgenutzt. 

B. Die Feldvegetation. Die Hauptwurzelmasse befindet sich im Humus¬ 
horizont und im Ubergang zum Eluvialhorizont (Tab. u. Diagr. 12, Abb. 4). 
Im Eluvial- und auch im Uluvialhorizont hingegen ist die Menge der 
Wurzeln sehr gering. 

Eine sehr grosse Rolle spielt der Grundwasserstand (Tab. u. Diagr. 13a 
u. 13b, Abb. 4; Fig. 6 und 7), der das Wurzelsystem stark beeintrachtigt. 

Wies enboden 

Die Art der Verteilung der Wurzeln der naturlichen Vegetation in den 
Wiesenboden hangt sowohl von der Verschiedenheit der Bcjden, als auch 
vom Grundwasserstand ab. So liegt bei hohem Grundwasserstand in Rasen- 
Podsolbdden mit stark differenzierten Bodenhorizonten mehr als 96% der 
ganzen Wurzelmasse im Humushorizont, tiefer aber lasst sich eine jahe 
Abnahme ihrer Menge beobachten (Tab. u. Diagr. 14, Abb. 4). In Wiesen- 
Karbonatbdden mit tiefem Grundwasserstand und machtigem Humushori¬ 
zont, der allmahlich in das Urgestein iibergeht, verteilt sich die Wurzel¬ 
masse im Boden gleichmassiger, ihre Abnahme gegen die Tiefe ist allmah- 
licher und erinnert an den Tschernosem (Tab. u. Diagr. 15, Abb. 4). Im 
Torfmoorboden verteilt sich die Hauptwurzelmasse, — 7o% (Tab. u. Diagr. 
16, Abb. 4) in der Torfschicht, dank deren ausserst giinstigen Eigenschaften, 
und in dem tiefergelegenen Humushorizont finden wirbloss 11—127 0 der 
Wurzelmasse. 

Das Verhaltnis der unter- und oberirdischen Masse ist folgendes: auf 
1 gr. der oberirdischen Masse kommen 2,0—2,1 gr. Wurzeln und 0,2 
ihrer Oberflache im Rasen-Podsolboden, bis zu 7,0 gr und 0,7 m 2 —im 
Wiesenboden und 7,6—9,4 gr. und 0,8 m? im Torfmoorboden. 

Bei der Erforschung von individuellen Wurzelsystemen fallt die Eigen- 
tumlichkeit von Nardus stricta L. auf, der eine kolossale Menge dicker 
Wurzeln in der der Oberflache nahen Bodenschicht entwickelt und auch 
zahlreiche dickere Wurzeln durch den Eluvial- und den Uluvialhorizont 
oft bis in das Urgestein sendet, wo dieselben in bedeutender Tiefe zuwei- 
len im Wasser enden. Darum kann Nardus stricta armere Boden mit unbe- 
standigem und hohem Grundwasserstand in Besitz nehmen. 

Salzboden 

Fur Salzboden ist ein ausserst kompakter durch ungiinstige physika- 
lische Eigenschaften ausgezeichneter Uluvialhorizont charakteristisch. Die 
Untersuchung der Ass. Kochia prostrata Schrad. ergab, dass die Haupt¬ 
wurzelmasse im obersten Eluvialhorizont liegt (Tab. u. Diagr. 17, Abb. 4). 
Das zweite Maximun wurde oft im Urgestein unter dem Uluvialhorizont 
beobachtet. Die Wurzeln von Kochia prostrata Schrad. verzweigen sich 
sowohl oberhalb wie unterhalb des Illuvialhorizonts. Sie durchdringen 
denselben hauptsachlich senkrecht langs den Rissen zwischen den Saulen, 
indem sie die Gange der alten Wurzeln ausnutzen. Bei den rasenbilden- 
den Gramineer, wie Festuca sulcata Hack., ist das Wurzelsystem schwa- 
cher, als im Tschernosem entwickelt, ebenso auch wie der oberirdische 
Teil derselben. 
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„S 0 1 0 ti” 

„Soloti“ (nach Gedroiz) sind podsolartige, oberhalb weissliche, ent- 
laugte und viele Meier tief vergleite Boden der Steppensenkungen. Der 
obere Teil des Eluvialhorizonts ist reicher an Humus. Deshalb lassen sich 
zuei Maxima in der Verteilung der Wurzelmasse (Taf. u. Diagr. 18, Abb. 4) 
der natiirlichen Vegetation (Agropyrum repens P. B. pseudocaesium, Pacz. 
und Alopecurus pratensis L.) featstellen: im Teil des Eluvialhorizont in 
4er Nahe der Oberflache und unter der Eluvialschicht. 

S a n d e 

Das Wurzelsystem der Psammophyten kann je einem der folgenden 
Typen angehoren: 

a) dem spezialisierten, kenntlich an der einseitigen Entwicklung der 
Wurzeln, meist in horizontaler Richtung, b) dem universalen, bei dem 
<lie Wurzeln s ch meist gleichmassig in allfen Richtungen verbreiten und 
das Grundwasser ausnutzen, c) dem Obergangstypus, derausserhorizontalen 
Wurzeln auch vertikale ausweist, die aber nicht bis zum Grundwasser 
xeichen. 

Sehr charakteristisch sind einige Eigentiimlichkeiten der Psammophyten, 
die ihnen bei Verschiittung durch Sand das Dasein ermoglichen: lange 
horizontale Rhizome (Agropyrum dasyanthum Richt. — Fig. 9), die Bildung 
von Nebenwurzeln (Cytisus borysthenicus Andrz. Fig. 10 u. a.), und von 
Wurzelsprossen (Linaria odora Chav.— Fig. 11 u. a.). 

Schlussfolgerungen 

1. Dem Wurzelsystem driickt, vor alien Dingen der Bodentypus mit 
alien spezifischen Eigenschaften der einzelnen Horizonte semen Stempel auf. 

2. Die grosste Rolle spielt in alien Bodentypen der Humushorizont. 
In Tschernosem- und Wiesenboden, wo die Nahrstoffverteilung in den 
Horizonten am gleiehmassigsten ist, verteilt sich die Wurzelmasse eben- 
falls gleichmassiger. 

3. Die Dichtigkeit und andere ungunstige Eigenschaften des Illuvialho- 
xizonts der Podsol- und der Salzboden, die eine bedeutende Rolle in 
der Wurzelverteilung sp'elen, sind durchaus nicht in dem Masse dem 
Eindringen in die Tiefe hinderlich, wie Weaver meint, der den Illuvial- 
horizont fur die Wurzeln fur fast undurchdringbar halt. 

4. Die Erdwiinler (Mause, Insekten, Wurmer) sind von grosser Bedeu- 
-tung, denn sie erleichtern das Vordringen deir Wurzeln in den sterilen 
oder verdichteten Horizonten. Die gleiche Rolle spielen die alten Wurzel- 
gange. 

5. Der Grundwasserstand spielt eine ausserordentlich grosse Rolle, indem 
er die Verbreitung der Wurzelmasse im Boden und ihr Vordringen in der 
Tiefe beeinflusst. 

6. Die individuellen Eigenschaften einzelner Pflanzen driicken ohne 
Zweifel dem Charakter des Wurzelsystems ihren Stempel auf. Die in der 
Literatur anzutreffenden allgemcinen Hinweise auf die Machtigkeit der 
Wurzeln einer Pflanze,- ohne Berficksichtigung der Bodenverhaltnisse 
u s. w. verdienen jedoch nicht ernstlicher Beachtung. 

7. Bei der natiirlichen Vegetation ubertrifft die oberirdische Masse die 
unteririische meist um das mehrfache. 

8. Die Rolle der Wurzeln ist im Prozess der Bodenbildung sehr bedeu- 
tend, da unseren Forschungen gemass auf ein Ha Erde (bis zur Tiefe 
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von 1 m) 2—6 Tonnen Wurzeln in Feldern und bis zu 30 Tonnen in 
Wiesen und Steppen gefunden werden. Diese Masse bildet eine reiche 
Quelle organischer und organisch-mineralischer Stoffe; besonders bedeutend 
in dieses fur Solonelzboden, wo die durch die Wurzeln stattfindende 
BefQrderung des Natriums aus den tiefen in die oberen Bodenschichten 
den Prozess der Solonetzbildung begiinstigt. Eine nicht geringere Rolle 
spielen die Wurzeln auch im Wassernaushalt des Bodens, da auf ein Ha 
Erde (bis zu einer Tiefe von 1 m) 20—60 Ha (und in einigen Fallen bis 
zu 300 Ha) Wurzeloberflache kommt (ungerechnet die Wurzelhaare). 



TOM 20 _ EOTAHMHECKMPi JKyPHJUl CCCP _ 1935 M 4 

TOME 20 JOURNAL BOTANIQUE DE L’URSS 1935 M 4 


A. A. KAJIMbIKOBA 

06 06 jlHraTH 0 -K 0 pHeBHIUHbIX H (J)aKy;ibTaTHBHO-KOpHeBHmHbIX 

paCTeHHBX. 

C 1 pHCyHKOM 
(noJiyqeHo 24/IV 1935) 

H 3 pa3;iHHHbix opraHOB, cjiyacamHX BereTaraBHoro pa 3 MH 0 )KeHHH, 
noacayiyH, 6o./iee Bcero pacnpoerpaHeHbi KopHeBHiiia. JXjm pa#a MHoro^er- 
HHX AHKOpaCTymHX BHJ50B H COpHHKOB HaJIHMHe KOpHeBHIII, HB;ifleTCH 

nocTOHHHbiM npH3H3K0M. B to ace BpeMH npHHHTO CMHTaTb He MeHee 

OMeBHAHbIM H nOCTOHHHbIM npH3H3K0M OTCyTCTBHe KOpHeBHIU y OAHOJieT- 
HHKOB. 

Tanoe pe3Koe pa3,ne;ieHHe Bcex pacTeHHft Ha o6;ia,ziaiomHe KopHeBH- 
uxaMH (KopneBHmHbie) h jiHHieHHbie TaKOBbix h OTHeceHHe K nOC^e^HeHl 
rpynne Bcex OAHOJieTHHKOB Me>K,zry TeM 0Ka3biBaeTcn He Bno;iHe TOHHbiM. 
KopHeBHme, npe;i;cTaB.7ifliomee, KaK H3BecTH0, MO^H(})HKauHio CTeo^n, HHoraa 
nOHBJIHeTCH non, BJIHHHHeM BHeUJHHX yCJIOBHH H y paCTeHHH, KOTOpbie MbI 
npHBbIKJlH CHHTaTb 6eCK0pHeBHlH,HblMH. 

no,zi;o6Hoe HBJieHne MHe yaa^iocb o6Hapy)KHTb npn HCCJie/iOBaHHH Kop- 
HeBOH CHCTeMbi pacTeHHft oceHbio 1932 r. b Mapx^eBCKOM paHOHe KneB- 
CKoft o6^acTH, b ripaBo6epeH(HOM YnpaHHCKOM Ilojiecbe. 

Bo BpeMH KonKH no^BeHUOH hmh (noHBa — cpeAHe-ono/i,30JieHHaH cynecb) 
3eMJieH 6bijio npHCbinaHO HecKOJibKO 3K3eMnjiapoB Panicum lineare Krock. 
HH>KHHe naciH KycTOB sToro 3^aKa, no^ BJiHHHHeM npncbinKH, 0Ka3a;iHCb 
3THOJIHpOB3HHblMH. BMeCTe C TeM nOHBHJIHCb KOpOTKHe KopHeBHma, 3 — 5 CM 
^hhm, H^ymne ropH30HTa^bHo b caMOM BepxHeM c./ioe noHBbi Ha iviy- 
6HHe 3—4 mm. Ha KOHuax noc^e^HHX pa3BHjincb MOJioAbie, othoch- 
Te^bHO He6o,/ibiuHe AonepHHe KyrTbi (pnc. 1). 3K3eMn;mpoB Panicum 
lineare Krock c KopHeBHmaMH 6buio oTMeneHO 5 cpe/ui Maccbi HopMajibHux 
3K3eMn^npoB. 

riOHTH O^HOBpeMeHHO B TOM }Ke MapXJieBCKOM paHOHe KneBCKOH 
o6^acTH 6bi^o o6Hapy>KeHo o6pa30BaHHe KopHeBHm, y Apera spica venti 
P. B. npn HecKOyibKnx apyrnx ycjioBHax. 

Ha pxcaHOM >KHHBbe b nepBbix nncjiax okth6ph noHBHJiHCb Mo^oA^e 
MeTe^KH Apera spica venti P. B. Bo;iee BHHMaTe^bHoe H3yneHHe mo-to^hx 
3K3eMn^npoB nuKa3aJio, hto HeKOTopbie H3 nocjie^HHX 6bi;iH coe/iHHeHbi 
CO CTapblMH 33C0XHJHMH KyCT3MH npH nOMOIUH y KOpOHCHHblX KOpHeBHIII. 
3 th KopHeBHuxa H^yT ropH30HTajibHO no noBepxHOCTH 3eMJiH, aBjinacb 
cjie^OBaTe^bHO noji3ynHMH ctpS^hmh, jih6o Ha iviySHHe 1—2 mm , t. e. 
b caMOM BepxHeM cjioe nonBbi. JXjw Ha KOpHeBHiu ne npeBbima^ia 3—5 cm. 

TaKHM o6pa30M, b OT;iHHHe ot o6;iHraTHO-KopHeBHmHbix pacTeHHft, 
HCKJiioMHTeJibHO MHoro^eTHHx, nocTOHHHo (b HopMa;ibHbix yc/iOBHax) o6pa- 
3yioHj,HX KopHeBnme, y HenoTopbix pacTeHHft KopHeBHuxa pa3BHBaioTC5i 
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AHIHb B BHAe HCKAIOHeHHH. IloAOSHbie paCTeHHH MbI M02K6M Ha3BaTb <J)aKyAb- 
TaTHBHO-KOpHeBHlUHblMH. 

Ocofioro BHHM3HHH 3aCAy)KHBaeT TO, HTO KOpneBHma nOHBAHIOTCH 
y OAHO^ieTHHKOB. 3 t 0 HAeT AO HiBeCTHOH CTeneHH Bpa3pe3 C HaillHMH 
nOHHTHHMH 0 TOM, HTO KOpHeBMIIje— He TOAbKO OpraH BereTaTHBHOTO 
pa3MHOAceHHH, ho h xapaKTepHaH oco6eHHocTb MHornx reoc})HTOB, no3BO- 
jiaiomaH hm cymecTBOBaTb b TeneHHe HecKOAbKHX AeT, nepe3HMOBbiBaa 
b noHBe. 



Phc. 1. Panlcum lineare Krock. c KopHeBHmeM. yBeji. b 2,5 pa3a. 
Abb. 1. Panicum lineare Krock. with rhizome. 2,5:1. 


llOBHAHMOMy npHHHHbl BO3HHKHOB0HHH KOpHeBHIA y paCTeHHH paCCMaT- 
pHBaeMoro THna MoryT 6biTb pa 3 AHHHbi. C oahoh CTopoHbi, Kan Mbi bhacah 
y Panicum lineare Krock., 9T0My cnocoScTBOBaAo npHCbinaHHe uo^boPl 
HH)KHeH Hacra KycTOB. C Apyrofi CTopoHbi, y Apera spica venti P. B. 
BbiTanTbiBaHHe h npHCbinaHHe CTapbix KycTOB poah He HrpaAO, TaK KaK 
KOpHeBHLGta nOHBHAHCb Ha HeTpOHyTOM >KHHBfce. 

Bo3MO>KHO, HTO B 9T0M CAy^ae 06pa30BaHHe KOpHeBHLU, 6bIAO BbI3BaHO 
nepeH36biTKOM BAarn b noHBe, Ha6AioAaBiiieMCH oceHbio 1932 r. IlpHBe- 
AeHHbie C 006 pa>KeHHH rOBOpHT 0 Heo6xOAHMOCTH 3KCnepHM0HTaAbHOft 
npoBepKH 3Toro hbachkh, Tax KaK bo3mo}kho, hto oho 6oAee iimpoKO 
pacnpocTpaHeHO, neM npHHHTo AyMaTb h, npn cooTBeTCTByiomHX o6ctoh- 
TeAbCTBax, MoxceT oSycAOBHTb 6oAee CHAbHoe 3acopeHHe HaiiiHX noAeft. 
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A. A. KALMYKOVA 

On plants with obligatory and facultative rhizomes 

Summary 

In the autumn of 1932 the author discovered in some annual weeds 
growing in the fields in the Kiev region the formation of rhizomes. 

In Patiicutn lineare Krock. the rhizomes appeared to have arisen in 
consequence of the fact that the plants were partly buried under a thin 
layer of earth and in Apera spica vend P. B. without such a burying, 
owing to the presence of a considerable amount of moisture in the soil. 

The author suggests that the plants producing rhizomes should be 
divided into two groups, those in which the formation of rhizomes is 
obligatory and those in which it is facultative, the two described cases 
belonging to the second type. 


Bot. wvdh. CCCP, t. 20. M 4 (1935). 
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A. fl. IUEHHHKOB 

0 MOHorpa<f)H«iecKOM H3yneHHH TaKCOHOMHnecKHx e/iHHHu 

paCTHTejlbHOCTH 

(Ilo^yMeHo 23,1V 1935) 

3thm MajieHbKHM coo6meHHeM hmcctch b bhay npHBJienb BHHMaHHe 
reo6oTaHHKOB k onepeAHOii fio^biuoft 3aAane, BbiABHraeMoii noTpe6HOCTHMH 

OCBOeHHH paCTHTejlbHOCTH H pa3BHTHeM (})HT0UeH0.7I0rHH. 

B coBeTCKoft reo6oTaHHKe Ha6jnoAaeTCH ceftnac onpeAejieHHbiH noBopoT 
k 6ojiee yrAy6AeHHOMy H3yqeHHio pacTHTe^bHOCTH. Eme HeAaBHO, KorAa 
n^aHOBoe xo3hhctbo noTpe6oBa;io b nepByK) oqepeAb yneTa pa3JiHqHbix 
3eMe^bHbix yroAHH h hx pacTHTe^bHbix pecypcoB, reo6oTaHHqecKHe hcc Jie- 
AOBaHHH pa3BepHy^HCb oqem> rnnpoKO HMeHHO b HanpaBjieHHH THno;iorH- 
qecKoro yqeTa, HHBeHTapn3auHH thiiob yrOAHH h hx 3anacoB: ;iecHbix ? 
jiyroBbix, Top^HHbix h npoq. BancHO 6bi;io iiinpe h CKopee oxBaTHTb sthm 
yqeTOM Becb C 0103 . EcTecTBeHHO, hto MaccoBbie reofioTaHHqecKHe uccjie- 

AOB3HHH npHHHJIH, TJiaBHblM 06pa30M, XapaKTep 9KCT6HCHBHbIX 9KCneAH- 

uhohhhx HCC^eAOBaHHH. B o6meM, ohh yAOBJieTBOpjuiH h npoAo;i>KaiOT 
yAOBJiGTBOpHTb 3aAaqaM opraHH3auHH TeppHTopnn, ohh TaK>Ke BecbMa 
yBe</iHHHJiH cyMMy cbgachhh o pacTHTe^bHocTH CCCP h o6ecneqHjiH: 
ycnexH reo6oTaHHqecKoft KapTorpac})HH h panoHHpoBaHHH cTpaHbi. 

Ho bot Tenepb, KorAa yqeT b ochobhom 6;ih3ok k KOHuy, KorAa na 
nepBoe MecTO b 6ojihuinncTBe paiiOHOB BbiABHraroTcn Bonpocbi pauHOHa^b- 
Horo OCBOeHHH HMeiOIUHXCH pecypcoB, HX H3MeHeHHH B HCeJiaTeJIbHOM 
HanpaBJiGHHH, noBbimeHHH np0H3B0AHTe;ibH0CTH HauiHX ^ecoB, JiyroB, 
nojieft h rip., — Hapojffioe xo3hhctbo ctbao npeA'bflBAHTb k reoooTaHHKe 
noBbimeHHbie Tpe6oBaHHH. SxcTeHCHBHbie mgtoah reo6oTaHnqecKHX Hcc;ie- 
AOB3HHH nepecTaiOT yAOBJieTBOpnTb h uinpoKHe Kpyrn caMHx HCc;ieAO- 
BaTe^ieH, h 3aKa34HKOB— xo3HHCTBeHHbie yqpencAeHHH h opraHH3auHH. 
OcTpo noqyBCTBOBajiacb HeAOCTaroqHOCTb oahhx sthx mctoaob; pocT 
X03HHCTBeHHbIX 3aAa4 BbI3BaJI nOTpe6HOCTb B COOTBeTCTByiOmeM H3MeHe- 
HHH COAep>KaHHH H MeTOAHKH reoSOTaHHMeCKHX HCCJieAOBaHHH. nOSTOMy 
h Ha6jnoAaeTCH Tenepb HBHbin noBopoT k cTauHOHapHbiM MeTOAaM paSoTbi, 
b tom qncjie h k acnepHMeHTaJibHbiM, Kax oSecnenHBaioiuHM So^ee HHTeH- 
CHBHoe, 6o;iee yr;iy6jieHHoe HayqeHHe AHHaMHKH paciHTe;ibHOCTH, CTOAb 
Heo6xoAHMoe hmchho Tenepb, KorAa n.naHOBoe conna^HCTHnecKoe xo- 
3HHCTBO, nepeAejibiBaiomee pacTHTe^bHOCTb coo6pa3HO cbohm noTpeS- 
HOCTHM, AO^DKHO npH 3T0M yMHTblBaTb npHpOAHbie 33KOHOMepHOCTH AH¬ 
HaMHKH pacTHTe^bHoro nonpoBa. 

Ho yiviy6jieHHe reoSoTaHHqecKHx HCCJieAOBaHHH He MonceT orpaHH- 

HHTbCH p33BHTHeM TOJIbKO nO^eBOH CTaiJHOHapjrOH MeTOAHKH. CTaunoHap- 
Hoe H3yneHHe (})HT0ueH030B h oneHb OTeeTCTBeHHbie npaKTnqecKne BbiBOAbi> 
KOTopbie oho 6yAeT AaBaTb, nocTacaT h nepeA reoSoTaHHKaMH, h nepeA 
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X03HHCTBeHHHKaMH BOnpOC O npnpOAHblX rpaHHUaX paHOHOB npHc/TOiKeHHH 
3THX BblBOAOB. IlOHHTHO, HTO B OTBeTaX Ha 3T0T BOnpOC peUiaiOIUee 3Ha- 
qeHne 6y,uyT HMeTb Hauin npe^CTaBJieHHH o TaxcoHOMHqecxnx eAHHnuax 
pacTHTejibHocTH. BbiBo^bi, nojiyqeHHbie a^h AaHHoro (})HT0ueH03a, dbiBinero 
o6T>exTOM HccjieAOBaHHH, 6e3oroBOpoqHo npHMeHHMbi k ApyrnM (j)HTOue- 
H033M, oqeBHAHo, JiHuib toh )xe caMoft accounaunn h b npeAe./iax apeajia 

HMeHHO 3T0H acCOb.HaUHH. K CXOAHbIM aCCOUHaUHHM npHMeHHMbi CXOAHbie 

>xe h BbiBOAW b npeAeJiax apeajia stoh rpynnbi accounaunn. Ot Toro, 
Kan Mbi 6yAeM TpaKTOBaTb accounaunn, rpynnbi accounaunn, (J)opMauHH 
h Apyrne TaxcoHOMnqecxne eAHHHUbi, ot od^eMa sthx noHHTHH (pHTOue- 
Ho^ornnecKon cHdeMaTHKH 6yueT 3aBHceTb h onpeAe«/ieHne apea^a npn- 

MeHeHHH X03HHCTBeHH0-Ba)KHbIX BblBOAOB HCCJieAOBaHHH. 

H3BecTH0 OAHaxo, nan ujioxo o6ctoht jiejio Ha (J)poHTe (J)HToueHo;io- 
rnqecxon CHCTeMaTHKH: HeT corjiacoBaHHocTH b o 6 T>eMe accounaunn, eiue 
MeHee — b TpaKTOBKe BbicniHX TaxcoHOMHqecxHx eAHHHu. CyiuecTByeT 
xaoc H3 Tbicnn onHcaHHbix rpynnnpoBOK, He npHBeAOHHbift b cncTeMy. 
HepeAKO OAHa h Ta nee accounauHH b pa3Hbix panoHax onncbiBaeTcn noA 
pa3HbIMH Ha3BaHHHMH, HepCAXO H Hao 6 opOT — nOA OAHHM Ha3B3HHeM 
(J)HrypHpyiOT pasHbie accounauHH. HeyAHBHTejibHo, hto npn Taxnx ycjiOBHnx 
ao chx nop Hen3BecTKbi apea^bi accounauHH, h Aa>xe apeajibi rpynn acco- 
unauHH h (J)opManHH. Kax >xe roBopHTb 06 apeajiax npHMeHeHHH npaxTH- 
qeCKHX BblBOAOB H3 HX HCCJieAOBaHHH? 

BbIXOA H3 3T0T0 nOJIO>KeHHH MOHCeT 6bITb H3HAOH JIHHJb npH UIHpOKOM 
oxBaTe H3ynaeMbix (J)opM paCTHTe^bHocTH, b AOTa^bHOM cpaBHHTejibHOM 
H3yqeHHH hx npH3HaxoB h hx o6yc.aoBJieHHOCTH b ninpoxoM reorpac})H- 
necxoM pa3pe3e. 3 to AaeTCH MonorpacJiHqecxHM H3yqeHneM accounauHH 
h,/ih Apyrnx TaxcoHOMHqecKHX cahhhu, xapaxTepn3yeMbix onpeAejieHHbiMH 
npH3HaK3MH, H3yqeHneM hx Ha BceM npoTHHceHHH apea^ia pacnpocTpaHeHHH. 
MoHorpac})HqecKHH MeTOA ahbho ncnbiTaH b cncTeMaraxe h reorpa(j)HH 
paCTeHHfi. H3BeCTHO, HTO MOHOrpa(})HH BHAOB, pOAOB, CeMeHCTB (Jjyiopbl 
AaiOT qpe3BbiqanHo mhoto a^h yncHeHHH CHCTeMainqecKoro 3HaqeHHH 
Mop(J)o^orHqecKHx h hhhx npn3HaKOB, hx coqeTaHHH, hx H3MeHeHHH 
h 3ax0H0MepH0CTeft pa3MeiueHHH. He MeHbinero mo>kho 0)KHAaTb n ot 
aHajiornqHbix HCCJieAOBaHHH cnc'reMaTHqecKHx eAHHHu pacTHTeJibHocTn. 

B 3anaAHOH EBpone HaqHHajoT noHBJiHTbcn nepBbie nonbiTxn noAxoAa 
k Taxon pa6oTe. BcnoMHHM Curvuleta Pio6e;iH h HCAaBHHH cSopHnx 
xapaxTepHCTHX SyxoBbix jiecoB EBporibi, Kpbma n KaBxa3a, KOTopbin 
OAHaxo eme He MoaceT 6biTb H33B3H MOHorpacj)HeH. 

B CCCP He 6biJio eiue h Taxnx nonbiTox. FlepBbie onbiTbi stoto pOAa 
Ae;iaioTCH mhok) Tenepb. y>xe 6o;iee 10 ;ieT h, Me>KAy ao^om, co6Hpaio 
onHcaTeAbHbie MaTepnajibi no 6eJioycHnxaM (Nardeta), hm®# b BHAy pac- 
cMOTpeTb 3Tot x;iacc accounauHH Ha BceM npoTnmeHHH ero apea^a. B stom 
roAy mhok), npn noMoiuH CTyACHTXH-Ann^oMaHTXH JleHHHrpaACxoro y hh- 
BepcHTeTa K. A. HayMOBOH, npon3BOAHTCH nepBan nonbiTxa MOHorpa- 
(J)nqecxoro nee nccAeAOBaHHn ^hcoxbocthux accounauHH H3 ALopecurus 
pratensis no ^HTepaTypHHM h Heonyd^nxoBaHHbiM MaTepna^aM. 

PadoTa eiue He 3axoHqeHa, ho ynce BbiacHHiOTca HexoTopbie, othbcth 
HeoncHAaHHbie, 3axoHOMepHocTH. Hanp., MOHOAOMHHaHTHbie accounauHH 
Alopecurus pratensis oxa3biBax)TCH npnypoqeHHbiMH x ^ecocTenn EBpo- 
nencxoH qacTH CCCP, xoth, xax H3BecTHo, apea.i Alopecurus pratensis y 
xax BHAa, oqeHb b ejimc; AOBOJibHo innpox h apea^ accounauHH, b xoto- 
pbix Alopecurus pratensis HBraeTcn coaomhh3htom. BbiHCHniOTcn reorpa- 
(J)Hqecxne saMeiuaiomne accounauHH. IloyqHTeJibHbi reorpac^nqecxHe h 
T onorpa(J)HqecKHe 3axoHOMepnocTH CTpoeHHH ^hcoxbocthhx accouna- 
UHH h np. 
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C^eAyiomHH KpaTKHH uju\h 3Toro Hcc^eAOBaHHH A^eT npeACTaB^eHHe 
o Kpyre BonpocoB, b toh hjih hhoh Mepe pa3pemaeMbix noAo6HbiMH pa6o- 
tbmh: 

1. Apeaji Alopecurus pratensis , ero OTHomeHHe k apea^aM Apyrnx 
bhaob h pacnpeAe^eHHe ero BHyTpH apea^ia. 

2. Apea;i jihcoxbocthhx jiyroB h ero OTHomeHHe k apeajiaM Alope- 
cureta ventricosa, Al. alpina h np. 

3. MecTo Alopecureta pratensis cpeAH Apyrnx KJiaccoB accounauHft 
b reorpa(J)HqecKHX h 3Ko./iorHqecKHx paAax. 

4. OnncaHne accounauHH, bxoahiuhx b K;iacc jihcoxbocthux jiyroB 
(Alopecureta pratensis). B xapaKTepncTHKy accounauHH BKJiiouaeTCB: (Jyio- 
pncTHHecKHii cocTaB, 9Ko;ioro*Mop(J)OJiorHqecKHH aHa;iH3 cociaBa h CTpoe- 
HHH, CHHy3HBJIbHbIH aHaJIH3, BblflBJieHHe KOHCTBHTOB, XapaKTepHCTHKa npo- 
CTOTbl, CJIO>KHOCTH, neCTpOTbl, TOMOreHHOCTH H APyrHX npH3HaK0B CJlOTKe- 
HHfl H CTpyKTypbl, npOHCXOHCAeHHe H 06 yC;i 0 B. 7 ieHH 0 CTb (KJIHMaTOreHHOCTb, 
3 Aa(J)oreHHOCTb, aHTponoreHHocTb), ce30HHbie HB/ieHHH h AHHaMHKa (MecTo 
b pHAax cmch), nojioaceHHe b SKO^ornqecKHx paAax accounauHH, H3Me- 
HeHHH accounauHH b MecTax KOHTaKTa c ApyrnMH, BapnaHTbi'M Apyrne 
noApa3ji;eJieHHH accounauHH. 

5. 3Ko^oro-reorpa(})HHecKaH CHCTejvia accounauHH H3 K/iacca Alopecu- 
reta pratensis. 

6. CnHy3Ha^bHbift h ^H(f)(J)y 3 HbiH kohtbkt Alopecureta pratensis c Apv- 

THMH aCCOUHaUHBMH. 

7. Xo^JiHCTBeHHan xapaKTepncTHKa h xo3HHCTBeHHbie mnu jihcoxboct- 
Hbix ^ryroB. 

He Tpy^HO y6e^HTbCH, hto b TanoM o63ope Alopecureta pratensis 
npH^eTca Ha KOHffpeTHOM MaTepwa^e npopa6oTaTb Bee ocHorinbie Teope- 
THHeCKHe yCTBHOBKH COBpeMeHHOH (J)HTOUeHOJIOrHH. HeCOMHeHHO, MTO 
pe3y^bTaTbi 3Toft -npopaSoTKH woryT 6biTb o6o6iueHbi h HcnoJib30BaHbi 
jxjin Aa^bHeftmero pa3BHTHH Teopnn (J)HTOueHOAornH, rjih yTOHHeHHH 
OCHOBHJbIX nOHHTHH, RJIR B.bIHCH6HHH npHHUHnOB KJiaCCH(j)HKaUHH H RJlft 
BbIBCHeHHH 3aKOHOMepHOCTeH rpynnnpOBaHHH paCT6HHH B H,eH03bI. ih 
niHpoKoft npaKTHKH reo6oTaHHqecKHx nccJieAOBaHHH MOHorpa^nqecKaa 
npopaSoTKa HaKon^eHHbix Ma/repnajiOB no jiio6oh rpynne accounauHH AacT 
onpeAe^eHHbie KpnTepHn h 3Ta;ioHbi jinn cpaBHeHHH h ouchkh Bcex BHOBb 
onwcbiBaeMbix accounauHH stoh h 6;ih3khx rpynn, hto 6yueT cnoco6cTBOBaTb 
3aMene xaoTnqecKoro HaKonjieHHH cbipbix MaTepna;iOB njiaHOMepubiM 
H3yqeHHeM hx h onpeAe^ieHneM MecTa hx b 9Ko;ioro-reorpa(i)HqecKHX 
CHCTeMax. 

HecKOAbKO cjiob o MaTepwa^e ajm MOHorpacJjnqecKOH o6pa6oTKH. 
KaKoe 3HaqeHHe a^ih (jMopncTHqecKHx MOHorpa(J)HH HMeioT repSapHbie 
MaTepna^bi, Tanoe nee 3HaqeHHe ajih (j)HToueHOJiorHqecKHX MOHorpa(j)HH 
HMeioT onncaHHH (J)HToueH030B. Kan h npn o6pa6oTKe CHCTeMarHqecKHx 
rpynn pacTeiiHfi, Ha pe3y;ibTaTax o6pa6oTKH (J)HTOueHOJiorHqecKHX MaTe- 
pna;ioB 6yAyT OTpancaTbca KaqecTBO onncaHHH (J)HT0ueH030B, hx KOJinqe- 
ctbo h paBHOMepHOCTb xapaKTepncTHKH hmh Been oS^acTH pacnpocTpaHe- 
hhh. Kan n^oxHe, Heno^Hbie rep6apHbie 3K3eMn^npbi, HeAocxaToqrio tohho 
STHK eTHpOBaHHbie H np.HenO^HOUeHHbl AM (})^OpHCTHqeCKHX HCCJieAOBaHHH, 
Tan h onHcaHHH (J)HroueH030B, He - yAOB^eTBopniomHe onpeAeJieHHOMy 
MHHHMyMy Tpe60B3HHH — HenO^HOUeHHbl A-rtfl MOHOrpacJ)HH paCTHTe^bHOCTH. 

Tax >xe Kan b cncTeMaraKe h reorpacJ)HH pacTeHHH Heo6xoAHMO AonoJiHHTb 
rep6apHbie AOKyMeHrbi HaSjiioAGHHH b npHpoAC HenocpeACTBeHHWMH 
Ha6AK)AGHHHMH B npHpOAHOH H B 3KCnepHM6HTaJIbHOH oSCTaHOBKe, TaK 
h b CHcreMaTHKe h b reorpa^HH ^^TOueHOBOB, MOHorpa(J)HqecKH H3yqae- 
Mbix, Heo6xOAHMO AOnOAHHTb OnHCaHHH HX HOBbIMH HaS^IOAeHHHMH H 
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HOBbIMH OnHCaHHHMH, H He TOJIbKO npnpOAHblX, HO H HCKyCCTBeHHO C03Aa- 
BaeMbix rpynnHpoBOK, hto SyAeT bo3MO}kho npn pa3BHTHH CTauHOHapHbix 
(J}HTOUeHOJIOrHHeCKHX HCC/ieAOBaHHH. 

lloKa 9KcnepHMeHTa^bHan (J)HToueHo;iorHH He pa3BHTa, HaAO Hcno;ib30- 
BaTb Bee HMeiomnecH onncaHHH h TaK orpaHH30BaTb HaKoruieHHe hobhx, 
HTo6bi H3yqaeMbie eAUHnubi pacTHTejibHOCTH dbijin npeACTaB./ieHbi b hhx 
paBHOMepHo co Bcero apeajia. 

JXj IH pa3BHTHH CHCTeMaTHHeCKOH MOHOrpa(j)HqeCKOH o6pa60TKH paCTH- 
Te/IbHOCTH HeodXOAHMbl XpaHH/IHlUa JUin OnHcaHHH (J)HTCUeH030B, COBep- 
uieHHo aHo^iorHHHbie HaniHM ueHTpa^bHbiM repdapHHM. B hhx aojokhw co- 
XpaHHTbCH OnHcaHHH (J)HT0lieH030B, KOTOpbie BO MHOHteCTBe npOH3BO^HTCH 
npH reo6oTaHHqecKHX HCc^eAOBaHHHx, ho doJibineio qacTbio He bxoaht 
b TeKCT nyO^HKyeMbix pe3yjibTaTOB sthx HCCJieAOBaHHH, Aa^e He Hcnojib- 
3yiOTCH nojiHocTbio h oqeHb qacTO yTpaHHBaioTCH, Meynjxy TeM KaK ohh 
npe^CTaBjiBioT AparoueHHbie AOKyMeHTbi a^ih MOHorpa^a pacTHTe;ib- 
hocth. 3Aecb x<e aojukhu 6biTb cocpeAOToqeHbi h Bee onvdjiHKOBaHHbie 
onHcaHHH (J)HT0UeH030B, HX CBOAHbie CnHCKH, AHarH03bI H XapaKTCpHCTHKH 
accounauHH h np. HaKonjieHne h coxpaHeHHe ochobhux a^h^moho- 
rpa(J)a MaT.epnajioB no3BOJiHT eMy A^JiaTb 3Aecb npaKTHqecKHfi nepe- 
CMOTp HTOrOB paSOTbl CBOHX npeAUieCTBeHHHKOB. yCTpOHTb TaKOe xpa- 
HH^iHme onncaHHH (J)HT0ueH030B Hanbonee ue./iecoo6pa3HO npn AxaAeMHH 
HayK CCCP, HMermo npn reoSoTaHHuecKOM OTAe;ie ee BoTaHHnecKoro 
HHCTHTyTa. 

Heo6xoAHMo TaK>Ke BBec™ b ynoTpebjieHHe Me>KAy reoboTaHHKaMH 
h reo6oTaHHHecKHMH yqpe>KAeHHH^H, KOTopbie 6yAyT Becra MOHorpacJmqe- 
CKyio o6pa6oTKy accounauHH h ^opMaunfl pacTHTe^ib hocth, TeKymnn o6MeH 
onHcaie^ibHbiMH MaTepnajiaMH no HHTepecyiomHM accounauHHM, noAobHO 
TOMy KaK B npaKTHKe COCTaB/ieHHH (jMOpHCTHHeCKHX MOHOrpa(J)HH npHHHTO 
BpeMeHHo cocpeAOTOHHBaTb b pyKax MOHorpa(J)a rep6apHH pa3Hbix jihu 
h yqpeiKAeHHfi. 

B 3aKJiioqeHHe npocbfia ko BceM reoboTaHHKaM, HMeiomHM Heony6AHKo- 
BaHHbie onncaHHH (no^iHbie) Nardela h Alopecureta npeACTaBHTb MHe Ha 

KOpOTKHft CpOK KOnHH HJIH OpHTHHaJlbl HX A^H HCn0JIb30B3HHH npH MOHO- 
rpacJmqecKOH o6pa6oTKe. 


A. P. SCHENNIKOV 

Uber das mopographische Studium der taxononiischen Vegetations- 

einheiten 

Zusammenfassung 

Verfasser weist auf die Notwendigkeit hin beim Studium der Pflan- 
zengesellschaften und deren Gruppen die Methoden der monographischen 
Forschung anzuwenden analog dem, wie dieses beim Studium der Arten, 
Gattungen u. a. systematischen Einheiten der Flora geschieht. Der Plan 
eines solchen Studiums von Alopecureta pratensis wird vorgelegt. Im 
Zusammenhang mit der gestellten Aufgabe wird auf die Notwendigkeit 
hingewiesen an den botanischen Anstalten einen Aufbewahrungsort fur 
diejenigen Aufnahmen konkreter Phytocoenosen zu organisieren, welche 
haufig in die zur Veroffentlichung gelangenden Ergebnisse geobotanischer 
Expeditionen nicht miteingeschlossen werden. Solche Aufbeuahrungsorte 
sind tiir Arbeiten iiber die Taxonomie und Geographie der Vegetation 
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annahernd von der gleichen Bedeutung wie Zentralherbarien fiir Arbeiten 
fiber Systematik und Geographie der Pflanzen. 

Verfasser hat mit der monographischen Bearbeitung von Nardeta und 
Alopecureta begonnen und wendet sich an alle Besitzer bis jetzt unverof- 
fenthcht gebliebener Aufnahmen konkreter Phytocoenosen, in deren Arten- 
listen sich kardus stricta, Alopecurus pratensis, Al.ventticosus undandere 
mehrjahrige Alopecurus-kxten befinden, mit der Bitte ihm dieselben in 
Abschrift oder Original zur Ausnutzung zur Verffigung stellen zu wollen. 
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H. 3 HAMEHCKHH 

BjiHHHHe yjibTpa(|)HOJieTOBbix jiyqefi Ha Bbicuiue pacieHHH 

. C 2 pHcyHKaMH 

Bonpoc o bjihhhhh yjibTpa(J)HoaeTOBbix Jiyqen Ha atHBOTHbie h pacTH- 
TejibHbie opraHH3Mhi AOBOJibHO uiHpoKO pa3pa6oxaH b ^HTepaType. 

B to BpeMH KaKCTapwe HccaeAOBaTeaH H 3 yqa;iH BanaHHe CBeTa b uejioM, 
UlTpedeaio (Strebel) nepBOMy yAa;iocb noKa3aTb, hto y^bTpac|)HOJieTO- 
Baa qacTb cneKTpa HMeeT oco6eHHO CHJibHoe daKTepnuHAHoe BJinaHHe. 
$HH 3 eH (Finsen) npn cbohx 6 ,/iecTamHx oiibiTax ynoTpeSaaa annapaT 
C JIHH 30 H H 3 ropHOTO XpyCTaJia, XOpOUIO npOHHUaeMOH RJM Bcex KOpOTKO* 
bojihobhx ayqen. B KaqecTBe HCTOHHHKa CBeTa oh no/ib 30 Bajica a>toboh 
jiaMnofl, KOTopan cpaBHHTejibHO 6 oraTa yjibTpa(J)HOJieTOBbiMH ;iyqaMH, 
h eMy y^a^ocb KOHcrarapoBaTb pa 3 JiHqne b. SaKTepHUHAHOM b^hhhhh 
M eacAy KBapueBOH h ctgkjihhhoh ;ihh3oh. 9to pa3viHqne oh othocht 
uejiHKOM Ha cqeT vabTpa(J)Ho;ieTOBbix Jiyqefi. 

llo3AHee MHorne HccaeAOBaTeJiH 3aHHMaaHCb BonpocoM CMepTeabHoro 
AencTBHH y;ibTpa(J)Ho;ieTOBbix AyqeH, ho H3 Bcero h3o6h^hh paOoT mo>kho 
B biAe^HTb Hcc^eAOBaHHH, c oahoh CTopoHbi, TepTejifl (Hertel, 66), He 
OrpaHHHHBIIierOCH TOJIbKO SaKTepHHMH, HO H paCLUHpHBIIierO CBOH HaSjIIO- 
AeHHH Ha Apyrne rpynnbi pacTeHHH, c Apyrofi — Tnjie h Bo^b^a 
(Thiele und Wolf), BnepBbie npHMeHHBHiHx TaK Ha3biBaeMbift „UItraviolet- 
filler, c KOTopbiM ohh 6biaH b coctohhhh B3HTb bcio TeMHyio qacTb 
cneKTpa h npoc./ieAHTb ee cMepieabHoe AencTBHe. 

B noc/ieAHHe roAbi MHorne 4 ) P aHU >Y 3CKHe HccjieAOBaiejiH 3aHa;iHCb 
9thm BonpocoM, npnqeM ohh npHMeHHjiH pTyTHo-cepedpaHyio KBapueByio 
jiaMny KaK CHjibHeHiHHH hctohhhk yabTpa(J)HOJieTOBoro H 3 ayqeHHa. Oco- 
6eHH0 HHTepecHbie pe3yjibTaTbi b sToft o6aacTH noayqHJiH KypMOH 
h Ho)Kbe (Courmont et Nosier). Ohh b cbohx onbiTax noKa3aaH, hto 
npn MOMeHTa^ibHOM od^yneHHH cjioPl boau b 30 cm rjiySHHbi conepmeHHO 
CTepHJiH3yeTcn. MHKejib (Miquel) HameJi no3AHee, hto boas, coAepaca- 
Binaa Ha JiHTp 128000 000 Bacillus mesentericus , HMeBiiinx ctomkhc 

IlpOTHB pa3JIHHHbIX BJIHHHHH CnOpbl, CTepHJIH30Ba./iaCb y^bTpa(j)HOJieTOBbIMH 
jiyqaMH MeHbrne qeM b MHHyTy. 

Mto KacaeTcn Bbicuinx pacTeHHH, to 6oJiee hjih MeHee AeTaabHoe 
Hcc;ieAOBaHHe bjihhhhh Ha hx atH3HeA£HTe./ibHOCTb Hana/iocb okojio 20 
jieT Ha3aA- rinoHepoM HyatHO cqHTaTb ynoMHHyToro Bbirne rep Tea a. 
PadoTbi BeAHCb b pa3anqHbix HanpaBJieHHHx, noayqeHHbie pe3yabTaTbi 
coA^p>KaT MHoro HeacHoro, co.MHHTeabHoro, ho Bee ace Ha ocHOBe hmcio- 
meroca Maiepnaaa noae3Ho 6yAeT noABecTH htoth. 

Hctohhhkom noayqeHHa yabTpac^HoaeTOBbix ayqeft b 6oabiiiHHCTBe 
cayqaeB cayacnaa pTyTHOKBapueBaa aaMna pa3anqHbix cncTeM. Jlyqn, ncny- 
cKaeMbie eio, Ejithhajk (Eltinge, 43) a^ht Ha ABe rpynnbi: nepBaa — ne- 
acH3HeHHbie ji yqn (abiotic rays)c athhoh bo^hh ot 185 ao 290 }j.a, odjiaAa- 
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K)ui,ne CHJibHoft BoccTaHaBJiHBaioiu.eH chaoh h ySwBaiomHe pacTHTeAbHyio 
KAeTKy; BTopue — 6HOAornqecKHe Ayqn c boahoh ot 290 ao 400 jjljx; ohh 
H3B6CTHbI KaK OKHCAHIOlUHe H nOTOMy CTHMyAHpyiO LI],He. He>KH3HeHHbie 
Ayqn oqeHb 6bicrpo norAoinaioTca aTMOC(J)epoH h noqTH HHKorAa He 
HaxOAflTCH b cojiHe^HoM CBeTe, AOxoAflmeM ao 3eM./iH. OKOHqaTeAbHO ohh 
MoryT 6biTb HCKJiioqeHbi ynoTpedAeHHeM Toro hah hhoto anpaHa. 

rjiySHHa npOHHKHOBeHHH yjibTpatJjHOJieTOBbix Jiyqeft 

Pha aBTopoB, 3aHHMaBUiHXCH H3yqeHHeM sToro Bonpoca, npnxoAHT 
k BbiBOAy, hto r;iy6HHa npoHHKHOBeHHH yAbTpacJmoAeTOBbix /iyqeft qepe3 
Koxcy He 6oj\ee 1 mm , ho sto othochtch He k hchbhm TKaHHM kojkh, 
a k oTMepuiHM. MaxT, AH^epcoH h Bejui (Macht, Anderson and 
Bell, 90) ynoTped^HJiH aah onbiTa aH9CTe3HpOB3HHbi^ hchbothux h HauuiH, 
qTo npn 3Kcn03HUHH b MHHyTy y^bTpa(j)HOJieTOBbie Jiyqn b 302 pp npoHH- 
KaiOT CKB03b HCHByio Koafy OoAee qeM Ha 1 mm b TOAiuHHy, Flpn aKcno- 
3huhh b 2 mhh. Ayqn b 280 pp nponiAH HacKB03b. 

H3yqeHne npoHHKHOBeHHH Ayqefi b dpioumyio noAOCTb kpoahkob 
nOKa3a^o, hto npH 3Kcno3HUHH b 2 MHHyTbi Ayqn aahhoh b 313 pa npo- 
HHKaiOT Ty^a. 3aTeM Te me aBTopu cpaBHHBaAH npoxoxcAeHne Ayqeft 
qepe3 HCHByio h MepTByio Koacy; nepBaq 6biAa doAee npoHHuaeMa, 
BTopaa >Ke, AOCTaToqHo CMa3aHHan acnpoM, AeAaAacb npoHHuaeMoii 
Tax >Ke, KaK h nepBaa. Bhao HaftAeHo, q r ro nnrMeHT koach HerpoB 
norAomaeT noqTH Bee KopoTKHe Ayqn. Tot ace pe3yAbTaT nojiyqen npH 
HHT>eKUHH KpOAHKBM B BeHbl 1% paCTBOpa 303HH3. 

Mto KacaeTCH b&chihx pacTHTeAbHbix opraHH3M03, to cneunaAbHbix 
HCCJie^OBaHHH no 3TOMy Bonpocy n He HameJi, ho Bee ace pHA aBTOpOB 
[K^KDHBep (Kluyver, 79), CTOKjia3a (Stoclasa, 156), Ejithha^k (43), 
MaK3H h XleMyccH (Maquenne and Demoussy, 91), y pninpyHr 
ij Baiom (Ursprung und Blum, 175)] yKa3biBaioT, qTo n/iyduHa npoHHK- 
HOBeHHH y^bTpa(J)Ho^eTOBbix Ayqeft b pacTCHHe cpaBHHTeAbHo He3Haqn- 
TeJibHa; AaAbine snHAepMaAbHbix KJieTOK ohh He npoxoAHT. B onhiTax 
KAioftBepa (79) npn oSAyqeHHH AHCTbeB Aucuba japonica Ha paccTOH- 
HHH 35 CM OT pTyTHOKBapueBOH A3MnbI OTMepJIH TOAbKO KAeTKH 3nHAep- 
Mnca, Aeacamne }Ke noA hhm tk3hh 0Ka3aAHCb HeriOBpe>KAeHHbiMH; oTCiOAa 
KAioftBep 3aK^ioqaeT, qTO snHAepMHC norAomaeT yAbTpa(j)HOAeTOBbie 
Ayqn. Abtop HaKAenBaA cheth# snHAepMHc Ha HenoBpeacAeHHbiH ahct 
h 3aTeM npoH3BOAHJi od^iyqeHHe Ha paccTOHHHH 35 cm b TeqeHne 5 qacoB. 
HaKJieeHHbiH snHAepMHC noryd, a6cop6Hpya Bee BpeAHbie Ayqn, ho qacTb 
jiHCTa, HaxoAHBuiaHCH noA hhm, ocTaAacb coBepmeHHO HenoBpencAeHHOH. 

ByxoAbir (Bucholtz, 20) HCCACAOBaA AHCTba Mtiiutn h TbiqHHoqHbie 
boaockh Tradescajitia reflexa h Hame-Ji, hto ohh 6o^ee ycToflqHBbi no 
oTHOineHHK) k CMepTe^bHOMy a^hctbhio yyibTpac})Ho^eTOBbix ^yqen, qeM 
6aKTepHH h HH(j)y3opHH ( Paramaecium). Bo3mo>kho, no MHeHHio aBTopa, 
qTo KJieTKH BbicuiHx pacTeHHH od^aAaiOT 6o^bmen HenpOHHuaeMocTbio. 
npn onbiTax aBTop no^b30BaJica bojih3mh ot 3654 ao 2378 A. 

Men; Hep (Metzner, 101) no;ib30BajiCH 6o;iee a^hhhwmh BOJiHaMH 
(350—400 pp), pe3yjibTaTbi ero nccjieAOBaHHft onpeAe^iHJiHCb mhkpoc})oto- 
rpac})HqecKH a^ih no^yqeHHH upHMoro AOKa3aTe^bCTBa AeflcTBHTe^bHoro 
npoHHKHOBeHHH. Oh HanieJi, qTo ue^yno^03a, reMHirejuiio;io3bi h nponn- 
TaHHbie KpeMHe3eMOM oSoJioqKH oraocHTe^bHo xopomo npoHHnaeMbi AJin 
bojih 3toh A^iHHbi; njia3Ma h HApo nor^omaiOT sth ^yqn c^a6o; npodxa, 
KyTHHH3npoBaHHbie hjih OAptBecHeBmne oSo^oqKH aScopdnpyiOT CHAbHee. 
OcoSchho CHAbHoe norAoiueHHe sthx Ayqen HAeT b KAeToqHOM coxe 
snHAepMaAbHbix kactok h Me30(})HAe mhothx pacTeHHH; norAOTHTeAbHoft 
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cnoco6HocTbio, no mhchhio aBTopa, odAaAaiOT TaHHHAw h (J)AaBOHbi r 
n b 9tom 3aK^K)naeTCH hx 6 H 04 ornqecKoe 3HaqeHne. 

OneHb HHTepecHa pa6oTa III e a ah n II e m o h a (Shull and Lemon, 152) r 
KOTopbie H3yna^H npoHHijaeMOCTb odoAoqKH pa3AHqHbix ceMHH aah Ayqeii 
H69KpaHnpoBaHHOH pTyTHOH jiaMnbi. Pe3y;ibTaTbi onpeAeAHAHCb cneKTpo- 
rpaMMaMH. Ohh HaniAH, hto npn MaKCHMajibHOH, ynoTpedAeHHOH hmh 
npoAOJDKHTe^bHOCTH odAyqeHHH b oahh qac, odoAoqKH npoHHijaeMbi 
TOJibKO AJin a^hhhhx yAbTpacJwoAeTOBbix Ayqeft, hhhchhh rpaHHua koto- 
pbix yKa3biBaeTcn ahhhch 312 npoHHKHOBeHHe Ayqeft nopone 363 w 
CJia6oe. flpaBAa, y pa3AHqHbix bhaob pacTeHHH HadAioAaeTCH Bapbnpo- 
BaHHe, He HCKJiioqeHa Tanan B03M0>KH0CTb Aaace y qacreH oCojiohkh 
OAH oro h Toro ace ceMeHH. Tax, y xAedHbix 3AaKOB odoAOHKa doAee npo- 
HHuaeMa co CTopoHbi 3apoAbima; BAaatHbie o6oaohkh no npoHHn;aeMocTH 
Majio OTAHqaioTCH ot cyxnx. 

llOABOAH HTOrn HCC/ieAOBaHHH 0 npOHHKHOBeHHH yAbTpa(J)HOAeTOBbIX 
Jiynen b pacTeHne, Hy>KHo CKa3aTb, hto Bee HMeiomnecH ao chx nop 
pa6oTbi coBepuieHHo He KacaiOTCH Bonpoca o npoueHTHOM nponycxaHHa 
boah pa3JiHHH0ii aahhm nepe3 odoAoqKH ceMHH hah KaKHe-AHdo Apyrne 
nacTH pacTeHHft. Hhhmh caobbmh, mu HMeeM ao chx nop TOAbKo xaqe- 
CTBeHHbie HccjieAOBaHHH, 6e3 yqeTa KOAHqecTBa npoHHKaiomHx Ayqefi. 

jXeftCTBHe yAbTpa(J)HOJieTOBbix a yqeii Ha coAep>KHMoe kactok 

Bahhhhc yAbTpacJ)HOAeTOBbix AyqeH Ha coAepacHMoe KAeTOK hccacao- 
BaHo 6oAee noAHO aah hh3uihx pacTeHHH n jkhbothhx, neM aah bhcoko- 
0praHH30B3HHbIX (j)OpM. HeT COMHeHHH, HTO peaKIJHH npOTOnAa3MbI Ha 
oSAyqeHne qpe3BbiqaHHo CAO)KHa, pa3o6paTbcn n o6T>HCHHTb nponcxoAH- 
mne npn 9 tom CAO)KHbie (J)H3HKO-xHMHqecKHe hbachhh TpyAHo, a noTOMy 
h HauiH 3HaHHH no 9T0My Bonpocy oqeHb CKyAHbi. 

B nccAeAOBaHHHX B o b h (Bovie, 17), Bapp hBobh (Barr and Bovie, 10)„ 
Bio pat (Burge, 2L), HayHC h Bacht (Downes and Blunt, 41a), Ta p- 
p h c a n f o ht a (Harris and Hoyt, 61) yKa3biBaeTca, hto KopoTKne yAbTpa- 
(|)HOAeTOBbie BOAHbl (MeHbUie 290 [A[i) Bbl3bIBaiOT UHTOAH3 y HH3UIHX opra- 
hh3mob. T9htc (Gates, 51, 52, 53) HarneA, hto boahh aahhuh ot 260 
AO 270 ajj, 0Ka3biBai0T MaKCHMaAbHoe 6aKTepnn;HAHoe achctbuc, xoth ao 
Hero noAaraAH, qTo BpeAnoe bahhhhc yBeAHqHBaeTCH c yKopaqnBaHneM 
BOAHbl. rABBHblH (j)aKTOp B D,HTOAH3e— KOaryAHUHH npoTonAa3Mbi. HcCAe- 
AOBaHHHMH in vitro TeHic ycTaHaBAHBaeT KoaryAHUHio deAKOB npn 
yAbTpac})HOAeTOBOM odAyqeHHH. TyGHTeAbHoe AencTBne Ayqen, Hcnycxae- 
MblX He9KpaHHpOBaHHOH pTyTHOH A3MnOH, Ha nOBepXHOCTHbie KAeTKH 
OpraHOB BblCUIHX paCTCHHH 6bIAO AOK33aHO pHAOM HCCAeAOBaTeAeH, 33HH- 
MaBLQHXCH 9THM BOnpOCOM. K HHCAy HX Hy )KHO OTHeCTHI MaK9H 

nZleMyccH (91), III p e t e p a (Schroeter, 138), III y a b n, e (Schulze, 152 a), 
KAiOHBepa (78), C t o k a a 3 a (156, 158,159), y p ui n p y h r a HfijnoMa 
(175), MndHAHa (Sibilia, 153), TleAb^a, PnTCOHa h BecTdpyKa 
(Delf, Ritson and Westbrook, 38), MapTHH h BecidpyKa (Martin 
and Westbrook, 94), HaACOHa h P ox a h h y (Nadsone and Rochline, 104), 
ByxoAbU, (20), rionna h BpoyHa (Popp and Brown, 117). 

Bo MHornx CAyqanx b pe3yAbTaTe odAyqeHnn 6hao 3aMeqeHO CHaqaAa 
yBeAHqeHHe Toxa npoTonAa3Mbi, AocTnraBmee qepe3 H 3 BecTHbiH npoMe- 
xcyTOK BpeMeHH MaKCHMyMa, 3a KOTopwM CAeAOBaAO yMeHbineHHe h Hano- 
Heu ocTaHOBKa h oMepTBeHHe npoTonAacTa. Te p t e a b (66,67) h IUyAbije 
(152a) OTMeqaioT 3aMeA*aeHHe h OKOHqaTeAbHyio npnocTaHOBKy TOKa 
npoTonAa3Mbi b KAeTKax AHCTbeB Elodea h HexoTopbix Apyrwx pacTeHHH 
npn MOHoxpoMaTHqecKOM odAyqeHHH boah3mh aahhoh b 295 h 280 [x|jl. 
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I~Io3AHee Ha^coH h PoxjiHHa nOKa3a;iH, hto KopoTKHe bo^ihw y jib- 
Tpa(J)HO^eTOBOH hbcth cneKTpa cKopee BOBdyacAaiOT ^BH^KeHHe no cpaB- 
HeHHio co BceMH ApyrHMH nacTHMH cneKTpa pTyraon a yrn, npn- 
neM ycTpaneHne boahhm sKpaHOM HH(J)paKpacHbix Jiynen He noB^HHJio 
Ha pe3y,ibTaTbi. 

TepTejib (66) Ha6;noAa;i AeficTBHe y;ibTpa(f)HO./ieTOBbix ;iyqen— 
280 ^ ajiuhu — HenocpeACTBeHHo b no;ie 3peHHH MHKpocKona Ha kjictkh 
Elodea canadensis h Hameji, hto tok npOTon./ia3Mbi 3aMe/b/iHeTCH, a npH 
A^iHTe^bHOM oO^yneHHH nponcxoAHT oTMHpaHHe. Oh pa6oTa./i TaKHce 
C BOJIHBMH ApyrHX A^HH H Ha OCHOBe CBOHX HCCJieAOBaHHH CHHTaeT, HTO 
pa3pymaiomee AencTBHe He ecTb cneunajibHaH nepBHHHan (J)yHKUHH kopotko- 
bojihoboh nacTH cneKTpa, ho hto iviaBHyio npunnHy pa3pyuieHHH Hy^KHO 
BHACTb b nor^onieHHH K^eTKaMH 9Thx ./iyqeH. 

MaK9H h ,UeMyccH (92) npn oS^yneHHH pa3JiHHHbix pacTeHHH 
npnui^H k BbiBOAy, hto yAbTpa(J)nojieTOBbie ;iyHH Bbi3biBa.JiH bo mhothx, 
Hao^iOAaeMbix hmh cjiynanx, CMepTb npoTon.na3Mbi, a otcioas h Aa^ibHefl- 
mee BJiHHHne, CKa3biBaiomeecH b nonepHeHHH. 

Kax yKa3biBa^ocb Bbiuie, b onbiTax KjiioftBepa (78) Hao^iOAa^ocb 
OTMHpaHHe npoTon^a3Mbi b anHAepMaJibHbix KJieTKax Aucuba japonica. 
Abtop nepBoe BpeMH ckjiohch 6h\ji AyMaTb, hto b achctbhh yjibTpa^no- 
jieTOBbix jiynen HHKaKoro cneuH(f)HHecKoro b^hhhhh ycMaTpHBaTb He;ib3H, 
Tan i<aK noAoOnbie ace HB^eHHH Bbi3biBaiOTCH BceMH npHHHHaMH, AencTByK)- 
ih,hmh pa3pyuiaioui;e Ha K/ieTKH, h OAHOBpeMeHHo pa3pymaioTCH h coAcp- 
acamnecH b K^eTKax (J)epMeHTbi. Ho Ae;io b tom, hto nonepHeHHe HacTy- 
naeT noc/ie A^HTeJibHoro BpeMe.HH, h otcioas mo^kho 3aK;noHHTb, hto 
oho Bbi3biBaeTCH BJiHHHHeM (J)epMeHTa. yAepncaHHe jihctbhmh 3e^eHOH 
OKpacKH uocjie norpyaceHHH hx b KHnamyio BOAy noATBepacAaeT 9T0T 
B3T^HA. 

OneBHAHO y^bTpa(})HOJieTOBbie Jiynn MOryT Bbi3biBaTb OKHCJiHTe^ibHbie 
npoueccbi. HaACOH h PoxjiHHa (104, 105) nojiaraiOT, hto npn o6«/iy- 
neHHH, cpeAH penn Apyrnx peaKpnH, npowcxOAHT npeBpameHHe KpaxMajia 
b maBe^eBOKHC.ibiH Ka./ibUHH c bosmo^khhm npoMencyTOHHbiM npoAyKTOM 
b BHAe caxapa. BoBepn h KopHe (Beauverie and Cornet, 11) npeA- 
noJiaraiOT, hto y;ibTpa(J)HOJieTOBbie ji ynn Bbi3biBaioT o6pa30BaHHe nepeKHCH 
BOAOpoAa b cpeAe, KOTopan npoH3BOAHT KaK 6bi poA ynjiOTHeHHH c r rpyK- 
Typbi jiHCTbeB h nonen Elodea canadensis. 

9Ta rnnoTe3a 6buia noAKpen^ena b HeKOTopbix onbiTax HenocpeA- 
CTBeHHblM ACHCTBHeM nepeKHCH BOAOpoAa. HT06bI HCKJIIOHHTb BAHHHHe 
npoAyKTOB, o6pa3yioui;HxcH noA bjihhhhcm nepeKHCH BOAopoAa b cpeAe, 
TAe HaXOAH^HCb paCTeHHH, HCCJieAOBaHHH 6h\AYL npOAOJDKeHbl C B03Aym- 
HbiMH opraHaMH Ha3eMHbix pacTeHHH. 

OTHocHTe^ibHo bjihhhhh y;TbTpa(f)HO./ieTOBoro odjiyneHHH Ha AeJieHHe 
KJieTOK Illy^bpe Hauieji, hto ./ihhhh MarHHH—280 ^jj. — 3aAep>KHBaeT 
r nejieHHe y Tradescantia . TaKaMHHe (Takamine, 161) OTMenaeT AencTBne 
JIHHHH 250 fX[X pTVTHOH AyrH HB paCCTOHHHH OT 10 AO 20 CM npH 
9Kcno3HUHH ot 1 J 2 Haca ao 4 nacoB Ha kohhhkh KopHen Vicia faba, 
Ailium cepa , Ha nftueKJieTKH Capsella bursa pastoris, Lactuca Ihun- 
bergiana h L . lanceolata platyphylla . Oh HadjnoAaJi pa3/iHHHbie Henpa- 

BHJIbHOCTH B A^eHHH, BKJIIOHaH Cy^KeHHe H paCXO>KAeHHe XpOMOCOM, 
HenpaBHJibHoe pacnpeAe^eHne hx, HHOrAa Tpano^npHoe Ae^ieHHe coMa- 
THHeCKHX HAep. 

JleneiuKHH (Lepeschkin, 84) OTMenaeT, hto HanSo^ee AencTByio- 
mne b H3MeHeHHH npoHHuaeMOCTn npoTon;ia3Mbi ^ynn HaxOAHTCH b no^oce 
320—420 [iji. c MaKCHMyMOM 370 w- 
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JXei iCTBHe Ha nHrMeHTbi 

K a io h b e p (78) rjih H3y4eHHH bahhhhh yAbTpatJmoAeTOBbix Ayqen 
Ha narMeHTbi obAyqaA OKpauieHHyio b KpacHbiH UBeT hhjkhiok) CTOpOHy 
jihctb Begonia discolor h ycTaHOBHA, qTo OKpacKa H3MeHHeTCH. 3aTeHeH- 
Han npH obAyqeHHH noAOBHHa JiHCTa ocTaBajiacb KpacHOH, b to BpeMfl 
KaK y He3aTeHeHHofl nporAHAtJBaAa 3ejieHaa oKpacna jie^amnx noA 
anHAepMHCOM KJieTOK napeHXHMbi, t. e. ariHAepMHc b stoh qacTH ctbho- 
bhach 6ecuBeTHbiM. HcK^K)qeHne npeACTaBAHAH >khakh AHCTa, b KOTopbix 
nnrMeHT ocTBBajica HeH3MeHHUM, npHqHHy qero aBTop bhaht b tom, qTo 
aHTounaH b HCHAKax BCTpeqaeTCH b SoJiee r;iy6oKHx caohx h KpoMe Toro 
oKpyaceH cjioeM KOAAeHXHMbi. I~IonepeqHbiH pa3pe3 AHCTa noKa3aA, qTO 
coAepncauine aHTounaH kactkh oTMepjin h aHTounaH KaK TaKOBon ncqe3. 
06jiyqeHHH b 2 1 / a qaca AOCTaToqHo, qTo6bi annAepMnc norepflA OKpacKy. 

Abtop o6jiyqa;i uBeTbi (Centaurea cyanus L.), b jienecTKax KOTopbix 
HaxoAHAca aHTounaH. Bo Bcex cjiyqaax HadAioAaAOCb oTMHpaHHe kactok 
h H3MeHeHHe OKpacKH. KjieTKH AenecraoB po3bi, OKpaineHHbie b hhtch- 
chbho KpacHbiH UBeT, nocAe BOCbMHqacoBoro oSjiyqeHHH npHHHMaAH 
rpH3Ho-ro;iy6oH UBeT; KpoMe tojo HabAiOAaAOCb CKOnjieHHe yqaQTKOB 
Kpacnmero BemecTBa b npoTonAa3Me h HApe. 

M o a h in (Molisch) npHBOAHT pHA cjiyqaeB, KOrAa OKpameHHbie b Kpac- 
Hblft UBeT AHCTbH npH 6bICTpOM I10rpy>KeHHH B KHnamyiO BOAy TepflAH CBOK) 
OKpacKy, npHqeM BOAa He OKpauiHBaAacb. flpH o6pa6oTKe AHCTbeB nocAe 
KHnnqeHHH He3HaqHTeAbHbiM KOAHqecTBOM pa36aB,/ieHHOH khcaotm, boA a 
H AHCTbH npHHHMaiOT HHTeHCHBHO KpaCHblft UBeT, HTO, nO MHeHHK) M 0- 
jiHina, yKa3biBaeT Ha H3MeHeHHe aHTounaHa, HaxoAflmerocn KaK b AHCTbnx, 
TaK h b BOAe. 9 to H3MeHeHne HacTynaeT npn HarpeBaHHH AHCTbeB 
b TepMOCTaTe ao 70°. 06'bflCHeHne Mojihhi hbxoaht b tom, hto npn 

OTMHpaHHH KAeTOqHblH COK npHXOAHT B COnpHKOCHOBeHHe CO IUeAOqHOH 
npoTonAa3MOH, h b stom cAyqae aHTounaH nepexoAHT b 3eAeHbiH hah 
HceATbift UBeT, a HHorAa h coBepmeHHo odecuBeqHBaeTca. IloAKpenAeHHe 
eBoero B3rAHAa Mojihui bhaht b tom, hto y paereHHft c CHAbHO khcahm 
cokom 9to HBAeHHe hm HHKorAa He HadAioAaAocb; b KaqecTBe npHMepa 
oh yi<a3biBaeT Ha OeroHHio. KjiioHBep (78) Taxnce KOHCTaTHpoBaA coxpa- 
HeHne KpacHOH OKpacKH ahctom SeroHHH, HarpeTOM b TepMOCTaTe ao 70°. 

Ecah npn o6AyqeHHH aHTounaH Hcqe3aeT, to oh TaK>Ke, no MHeHHio 
KjiioHBepa, noABepraeTCH H3MeHeHHio, ho He TOMy, o KOTOpOM roBOpHT 
Moahui. 2 1 / 2 -qacoBoro odAyqeHHH coBepmeHHo AOCTaToqHO, htoSh 
anHAepMHC coaepmeHHO odecuBeTHACH. Ecah nocAe stoto noAoncnTb 
cpe3bi b pa36aBAeHHyio coAHHyio KHCAOTy, to hh MaAenmero noKpacHe- 
hhh He Ha6 aKDA aeTCH, h noTOMy ncqe3HOBeHHe aHTounaHa HeAb3H od'bac- 
HHTb HeBPpOHTHO 6bICTpO HaCTynHBUieH BUeAOqHOH peaKUHeH. 

Pa3pymeHHe aHTOunaHa npn obAyqeHHH K a io h b e p nbiTaeTcn o6 r bnc- 
HHTb He HenocpeACTBeHHbiM AcncTBHeM yAbTpa(J)HOAeTOBbix Ayqen Ha 
nHTMeHT, a XHMHqeCKHM H3MeHeHHeM KBKHX-TO COCTaBHbIX qaCTeft KAeTKH 
H B03HHKH0B6HHeM HOBbIX, AenCTByiOIUHX pa3pymaiOine Ha aHTOUHaH. 

HnKaKHX HccAeAOBaHHH no sroMy Bonpocy hm cacabho He 6 hao, h no- 
TOMy rnnoTe3a ocTaeTcn HenoAKpenAeHHon (J)aKTaMH. 

OTHomeHne Me>KAy yAbTpa^HOAeTOBbiM oSAyqeHneM h pa3BHTH€M 
HAH npHCyTCTBHeM aHTOUHaHa, C OAHOH CTOpOHbl, C ApyrOH — HaXOACAe- 
HHe pa3AHHHbIX XHMHHeCKHX COeAHHeHHH B paCTHTeAbHblX KAeTKaX SblAO 
npeAMeTOM mhothx HccAeAOBaHHH. UlH6aTa, K.HuiHAa h Ha ran 
(Shibata, Kishida and Nagai, 147, 14^, 149, 150) HauiAH, hto KAeTOqHbiH 
cok snHAepMaAbHbix h nepn(|)epHqecKHx kactok napeHXHMbi B 03 AymHbix 
qacTen pacTeHHH obbiqHO coAep>KHT npoH3BOAHbie (J)AaBOHa. 3 th coeAH- 
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HeHHH nOMTH HCK^IOqHTeJIbHO HaXO^HTCH B Ha3eMHbIX qaCTHX paCTeHHfl. 
Co^Huejiio6HBbie pacTeHHH coAepacaT 3HaqHTe./ibH0 6o^bme sthx coeAH- 
HeHHfl-, qeM TeHe./iK)dbi. BbicoKoropHbie pacTeHHH, HanpHMep ajibnHHCKHe, 
ropa3AO doraqe (J)jiaBOHaMH, qeM paciymne b hh3khx MecTax, r^e hhtgh- 
CHBHOCib cojiHewoft paAHaixHH He TaK BejiHKa, KaK bucoko Ha ropax. 
Boo6me paCTeHHH, SKCnOHHpOBaHHbie CHJJbHblM COJIHeHHbIM CBeTOM, odpa- 
3 yioT 6o^buiee KOJiHqecTBo (J)^aBOHOB, qeM Te ace pacTeHHH npn HH3Koft 
HHCO^HUHH, eC^H OHH He HMeiOT CneUHa^bHblX MOp4)OJlOrHHeCKHX npHcnoco- 
TaKHx KaK TOJiCTaa KyTHKy^ia h t. a* Ficus elastica —TponHqecKoe 
pacTeHHe, pacTyuxee npn do*/ibinoH HHTeHCHBHOCTH cBeTa h HMeiouxee 
TOJicTyio KyTHKy^y, cOAepacHT Ma^o $^bbohob. Po3eHreiiM (Rosenheim, 
127), ocHOBbiBancb Ha HCc/ieAOBaHnax LLlndaTa, Haran h KHuiH^a, 
no^ara^, hto a./ibnHHCKHe pacTeHHH, BbipocmHe b hh 3 khx MecTHOCTax, 
He AO^i>KHbi 6buiu dbi coAepacaTb TaK mhoto (J)jiaBOHOB, Kan BbipocniHe 
b ajibnHHCKHx CTpaHax. Hcno^b3yH b KaaecTBe onbiTHoro pacTeHHH 
Edelweiss, oh Harney, hto sto pa^TeHHe, KyjibTHBHpyeMoe b hh3khx MecTHo- 
cthx, o6pa3veT 4>^aBOHOB 3HaHHTejibH0 MeHbme, qeM Bbipocmee b A^bnax. 

LU a hu (Schanz, 135) coo6nxaeT, hto dojibiiiaa qacTb KpacHofi OKpacKH 
jiHCTbeB ca/iaTa ncqe3a./ia, ecyin pacTeHHa nepeHocnjmcb noA odbiKHOBeHHoe 
OKOHHoe CTeK^o, KOTOpoe HCKJnoqajio paAHauHio HHace 320 \ i \ l . KorAa 
MOJiOAbie pac reHHH Celosia Thompsoni c TeMHO-KpacHbiMH ;iHCTbaMH dbMH 
noivremeHbi Ha AHeBHOM cBeTe noA pa3JiHHHbiMH 9KpaHaM h, odpa30Ba- 
BuiHecH HOBbie jiHCTbH 6um MeHee KpacHbiMH h do;iee3 ejieHbiMH, b c./iyqae 
ecJiH do^binaa qacTb kopotkhx bojih dbi./ia HCK/imeHa, h coBepmeHHO 
3e;ieHbiMH, kotab ycTpaHH^HCb Bee Bo/iHbi Kopoqe 420 jaja. KpacHbift uBer 
JIHCTbeB CBeK^bl Tepa./ICa B OTCyTCTBHH yJIbTpa(f)HO;ieTOBbIX Jiyqefi, B to 
BpeMH KaK y CTedaeH h qepemKOB ,/iHCTa coxpaHajica. 

Ha OCHOB3HHH 9THX HCCJieAOBaHHH B03M0HCH0 dbL/IO 6bl npeAnOJIOHCHTb, 
hto aHTOnnan h (jMaBOHbi HMeiOT dHOJiorHqecKoe 3HaqeHne. PoJib hx cbo- 
AHtch k adcopdixHH yjibTpa(})Ho;ieTOBbix Jiyqen h 3amHTe rjiydOKO Jieacauxnx 
cJioeB KJieTOK ot BpeAHoro aohctbhh. M e lx h e p (101) AOKa3aJi CH^bHoe 
norjiomeHHe no^ocbi ot 350 {au ao 400 jaja K^eTOHHbiM cokom, coAepaca- 
BiiieM TaHHHbi h (})JiaBOHbi. Ho 3Ta THnoTe3a TepaeT cBoe 3 HaqeHne, ecJiH 
npHHHTb BO BHHMaHHe, HTO HHKeM AOCTOBepHO He dblJI AOK33BH BpeA 
A^IH pacTeHHH y^bTpa(})HOJieTOBOH paAHaiXHH TO# HHTeHCHBHOCTH H KaqeCTBa, 
KOTopan H3^yqaeTca cojiHueM. ApTyp h Hiosji (Arthur and Newell, 6) 
OTMeqaiOT 6e3BpeAH0CTb Tori qacTH yjibTpa4)HO^eTOBbix jiyqeft, KOTOpa» 

AOXOAHT ao 3eM^H. 

Ill a h u (135) yKa3biBaeT Ha BpeAHbiK 9(|)4)eKT y^bTpa(})HO^eTOBbix 
^yqen cojiHeqHon paAnaixun. PadoTan c KpacHbiM dyKOM, aBTOp Harneji, 
qTO KOpOTKHe BOJIHbl OK33bIBaiOT pa3pyLHHTe^bHOe BJlHHHHe Ha 9nUA^P* 
Ma^bHbie KjieTKH, coAepncamne aHTOixHaH b tom cjiyqae, ec^H pacTeHHH 
BHaqa/ie HaxoAH^incb b ycjiOBHHX, npenaTCTByiomux odpa30BaHHio 3 hto- 
UHaHa, a 3aTeM noABepr^HCb paAnaunn, coAep^auxeft y^bTpacf)HO^eTOBbie 
;iyqn. Ill a h u BbipauxHBaJi KpacHbiH dyK noA pa3,aHqHbiMH 9 KpaHaMH 
h HarneJi, hto noTepq KpacHoro UBeTa TeM dojibme, qeM Kopoqe Aen- 
CTByioiixHe BOAHbi. 3aTeM oh nepeHec oaho H3 pacTeHHH, KOTopoe pa3- 
RHBajio dojibinue 3e^eHbie JincTbH c orcyTCTBHeM aHToixnaHa, Ha nojiHyio 
AHeBHyio paAHauHio. Hepe3 qeTbipHaAUBTb AHefi Bee 3ejieHbie ^HCTbH 
oTMepjiH, a pa3BHBaioiixHecH HOBbie HMejiH KpacHbiH ixBeT. Otcioab UlaHix 
npunwcbiBaeT aHTOixuaHy cbohctbu 9KpaHa, 3amHiixaiouxero pacTeHHH 
npoTHB pa3pyuiHTeJibHoro AeflCTBHH yjibTpa(|)Ho^eTOBbix JiyqeH. OnbiT 
dbiJi dbi 3HaqHTe^bHO ydeAHTejibHee, ec^H dbi aBTop ncnbiTa^ noAOdHbiM 
ace odpaaoM pacTeHHH c jircTbHMH, coAepacauxHMH aHTOixuaH h 3aTeM 
nepeHeceHHbiMH Ha OTKpbiTbift AneBHofl cBeT. riojioaceHHe dbi^o dbi 
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3HaqHTe/ibH0 HCHee, ecAH 6u TaKHe pacTeHHH, KaK KpacHbifi 6yK, KyAb- 
THBHpOBajiHCb CHaqaAa npn ycAOBnax, npenHTCTByiomHx o6pa30BaHHio 
aHTOUHaHa, a 3aTeM riOABepraAHCb AencTBHio yAbTpa(f)HOAeTOBbix Ayqeii. 

B 3THX yCAOBHHX OTIblTa MOHCHO 6bIAO 6bl y6eAHTbCH, B KaKHX C/iyqaHX 

pacTeHHH 6ojiee qyBCTBHTeAbHbi k yAbTpa(f)HOAeTOBbiM jiyqaM. 

ApTyp Ha6AK)AaA pa3BHrae KpacHoro nnrMeHTa h6aok npn o6ay- 
qeHHH pTyTHOft AaMnofi, SKpaHHpoBaHHOH yBHOAeBbiM cTeKAOM. JXjih 
noayqeHHH OKpacKH 'h6aok b aBrycTe 6hjio Heo6xoAHMO 40 qacoB, 
•c B03pacT0M h6aok nepnoA yBeAHqHBaAca. CoBepmeHHO He pa3BHBaAca 
nHTMeHT y h6aOK, B3HTbIX B HHBape. KoHCHUa H6AOK, norpy)KeHHaH B BOAy 
h oSAyqeHHaa, o6pa30Bajia nHTMeHT, ho ySHTaa TeMnepaiypoH hah 
cnnpTOM h 3aTeM o6AyqeHHaa, He AaAa OKpacKH. 

H3 nOCAeAHHX C006lUeHHH HblOHOpKCKOfi arpOHOMH L ieCKOH CTaHUHH 
bhaho, hto HeKOTopbie copTa h6aok, KaK npaBHAO He HMeioiune KpacHOH 
OKpacKH, AeAaioTca coBepuieHHO KpacHbiMH npn ocBeiueHHH ot 4 ao 5 
.AHeii 1500 WSAeKTpnqecKOH AaMnoft. Mohcho npeAnoAaraTb, hto Ayqn 

ApyrHX BOAH KpOMe yAbTpa(J)HOAeTOBbIX, TaK)Ke 3(|)(|)eKTHBHbI B pa3BHTHH 
OKpacKH. 

ypinnpyHr h Baiom (175) npn o6AyqeHHH OKpauieHHbix AenecTKOB 
Viola , cfoAepacaiUHX aHTounaH, HauiAH 6oAbmyio qyBCTBHTeAbHOCTb 
y OKpameHHbix, qeM y SeAbix, y Dianthus noAyqHAOCb ofipaTHoe. Mhkpo- 
cKonnqecKoe HccAeAOBaHHe AHmeHHoro OKpacKH h necTporo 3riHAepMHca 
Viola He noKa3aAO HHKaKOH aHaTOMHqecKOft pa3HHUbi. B KpacHbix 
jiHCTOBbix nAacTHHKax Achyranthes HHKaKOH pa3HHUbi b qyBCTBHTeAbHO- 
cth coceAHHX KAeTOK, AHiueHHbix OKpacKH, h KpacHbix oOHapyaceHO 
«e 6biAO. OTcyTCTBne b AaHHOM CAyqae hchbix pe3yAbTaTOB ypinnpyHr 
<D6 , bHCH5ieT H3MeHeHneM npoHHuaeMOCTH, hto o6AerqaeT nepexoA aHTouH- 
aHa H3 OAHOft KAeTKH b Apyryio. y Achyranthes , HanpHMep, nocAe noAy- 
qacoBoro o6AyqeHHH Kpacaiuee BeiuecTBO H3 naAHcaAHOfi h ry6qaToft 
HapeHXHMbI BbICTyaHAO, KaK TOAbKO ITAa3MOAH3HpOBaHHbie KAeTKH SblAH 
riorpyaceHbi b BOAy; b 3aiuniueHHbix hhhchhx KAeTKax oho ocTaBaAOCb. 
TaK nee h y Coleus H3 oSAyqeHHoro snHAepMHca nnrMeHT bhxoaha, 
b to BpeMH KaK b HaxoAfliunxcH Ha HeM BOAOCKax, koco o6AyqeHHbix, 
OH OCTaBaACH. 

Ecah yAbTpac})HOAeTOBbie a yqn MoryT cOAencTBOBaTb o6pa30BaHHio 
aHTOUHaHa, to bo bchkom CAyqae hx 6e3ycAOBHaa HeoSxoAHMocTb jinn 
BToro npouecca HeAOKa3aHa. Florin (Popp, 114) HauieA, hto npopocTKH rop- 
MHUbl, pOCLUHe TOAbKO B TeMHOTe HAH B TeMHOTe H 3aTeM 06 AyqeHHbie pTyT- 
HOH AaMFIOH C HCKAIOqeHHeM BCeH yAbTpa(J)HOAeTOBOH qaCTH, 06pa30BbIBaAH 
aHTOUHaH. BceM xopomo H3BeCTHO, HTO KOpHH KpaCHOH CBeKAbI, pa3BH- 
BaiomHecH b oTcyTCTBHH KaKOH 6bi to hh 6uao paAHauHH, oqeHb SOraTH 
amouHaHOM. Bosmohcho, hto yAbTpa(f)HOAeTOBbie AyqH cnocoScTByiOT 
o6pa30BaHHio aHTOUHaHa, Ha hto yKa3biBaeT pha BbimenpHBeAeHHbix 
HccAeAOBaHHft, ho TyT ace Heo6xoAHMO OTMeTHTb, hto npn Bcex 9Kcne- 
pHMeHTax yAbTpa(J)HOAeTOBa5i qacTb HHKorAa He 6buia HaueAO OTAeAeHa 
ot Apyrnx qacTeft cneKTpa. 

OTHOCHTeAbHO BAHHHHH yAbTpa(J)HOAeTOBbIX Ayqeft Ha XAOpO(j}HAA pHA 

HccAeAOBaTeAen BbicKa 3 biBaeT MHeHHe o 6 e 3 BpeAHOCTH hx rjik stoto 
nHTMeHTa. Ct OKAa3a (159) o6AyqaA pTyTHOKBapueBOH AaMnoft stho- 
AHpoBaHHbie AHCToqKH npopocTKOB ropoxa (Pisum sativum), Manca ( Zea 
mais ), OBca (Avena sativa) h HauieA, hto yace qepe3 Asa qaca, noA 
BAHHHHeM yAbTpa(J)HOAeTOBblX AyqeH, AIICTOqKH npHHHAH ryCTO-3eAeHyiO 
OKpaCKy, B TO BpeMH KaK AHCTOHKH npopocTKOB, CTOHBIHHX TO M BpeMH 
Ha HHTeHCHBHOM COAHeqHOM CBeTy, Bee eiue OCTaBaAHCb STHOAHpOBaH- 
hlimh. ToAbKO nocAe mecTHqacoBoro ocBeiueHHH npnMbiM coAHeqHbiM 
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CBeTOM npopocTKH npHHHJin TaKyio Me rycTO-3eJieHyio OKpacKy, ksk 
h ocBemeHHbie 2 qaca yjibTpa(J)Ho;ieTOBbiMH JiyqaMH. 

Ecjih npopocTKH aojiroe BpeMH ^epncaTb b tcmhoh KaMepe, to o6pa- 
30B3HHe XpOJIO(})HJIJia H^eT MeA-fleHHO. flo MHeHHK) CTOKJia3a, npOAOJI- 
)KHTeJIbHaH 9TH0JIHUHH HaCTOJIbKO HapyiHaeT HCH3HeHHyiO SHeprHK) npo- 
Tonjia3Mbi, hto yjibTpaijmojieTOBbie Jiyqn He b coctohhhh 6biCTpo no- 
AeflCTBOBaTb Ha o6pa30BaHHe xjiopocjmjuia. 

OnblTbl C 9THOJIHpOB3HHbIMH JIHCTOHKaMH CaxapHOH CBeKJIbl ( Beta 
vulgaris) noKa3ajin, qro yace qepe3 qac CTOHiune no£ pTyTHOKBapueBoft 
jiaMnoft jihctohkh HaqajiH 3e^eHeTb. riocjie 2 qacoB OKpacKa cTajia 
rycTO-3e;ieHOH, b to BpeMH KaK jihctkh npopocTKOB, ctohiuhx Ha jwtip- 
(J)y3HOM CBeTe, qyTb : qyTb H3MeHHJiH OKpacKy. 

CnHpTOBbie pacTBopbi HeoqnmeHHOro xjiopocjmjuia npn B03uencTBHH 
yjibTpac|)HOJieTOBbix Jiyqen b npojrojOKeHHe 5—60 MHHyT He pa3pymaiOTCH. 
CneKTp nor^omeHHH ao h nocjie 9Kcno3HUHH o^HHaKOB. 

Ejithh^jk (43) yKa3biBaeT, hto npn oSjiyqeHHH hm Lactuca sativa 
L. var. „Black Seeded Toreing“, Raphanus sativus L. var. Early Scarlet 
Turnip While Tip, Cucumis sativus L., Zea mais L. h .zip. xjiopo(j)HJiJi 
noKa 3 biBaji Te nee KaqecTBa, qTo h y Heo6jiyqeHHbix. Ha ocHOBaHHH SToro 
aBTop npHxo/iHT KBbiBo^y, hto yjibTpacfmojieTOBbie Jiyqn He pa3pymaioT 
xjiopoc|)HJiJia h TeM caMbiM He aeftcTByioT OTpnuaTejibHo Ha ^oTOCHmeTH- 
qecKHft npouecc. 

r p h h (Green, 58) npe^nojiaraeT, hto xjiopoifwjiji MonceT ueftcTBOBaTb 
KaK 3KpaH, norjiomaiomHH Bpe^Hbie jiyqn. 

ypmnpyHr (174), HCCJieayn kjictkh odJiyqeHHoro anHAepMHca 
pa3JinqHbix pacTeHHft, HarneJi, hto 3aMbiKaiomHe KJieTKH ycTbHu 3HaqH~ 
TejibHO ycTOflqHBee KJieTOK, He hmcioiuhx xJiopocf)HJiJia. Bee nee, no era 
MHeHHio, rjih OKOHqaTejibHoro pemeHHH Bonpoca HyacHO npHHHTb bo 
BHHMaHHe, hto npn odjiyqeHHH 9THOJiHpoBaHHbix jihctohkob Vicia , aTaKHte 
6ejioro Kpan JiHCTbeB Pelargonium , iyje xjiopo(})hjui b 3aMbiKaioiuHX KJieT- 
i<ax OTcyTCTByeT, pa3Hnua ObiJia He MeHbme, qeM b npe^bmymeM cjiyqae. 
ypmnpyHr odjiyqnji HopMajibHbie h 9THOJiHpoBaHHbie jihctobkh Vicia 
OAHoro B03pacTa; 3eJieHbie noKa3ajiH dojibinyio ycTOHqHBOCTb, ho sth 
AaHHbie npoTHBopeqaT HBjieHHHM, Ha6jnoAaeMbiM npH oSjiyqeHHH necTpo- 
;iHCTHoro Pelargonium , r^e 6ejibie qacTH 0Ka3biBai0T 3HaqnTejibHyio conpo- 
THBJiHCMOCTb yjibTpa(J)HOJieTOBbiM JiyqaM. 

By xo Jib a (20) noMemaji Ha paccTOHHHH 10 cm ot BOAOOxjianc^aeMOH 
pTyTHOH jiaMnbi jiHCTbH Mxa Mnium h Hafijno^aji cocTOHHHe xjioponjiacTOB; 
qepe 3 4 qaea AOCTHrajiocb nojiHoe ofiecuBeqHBaHHe; KJieToqHbie ctchkh 
6buiH KaK 6bi OKpameHu ^u(})4)y3HbiM xjiopocJdhjijiom. B cjiyqae, ecjiH' 
o/thh jihct 6bui HaKpbiT upyrHM, b 3amum;eHHOH ^acra ocTajiHCb 3e;ieHbie 
xjioponjiacTbi, qra yKa3biBaeT Ha HeSojibinyio rjiy6nHy npoHHKHoBeHHH 
yjibTpacf)HOJieTOBbix jiyqen. 

ripH ofijiyqeHHH BTeqeHHe 2 — 4 qacoB toto nee od^eKTa JiyqaMH ujihH bi 
bojih 3663*27—2378*30 A h 3654—2378 A oSecuBeqnBaHne He HadjiiOAa- 

JlOCb, H Boofilue HHK3KHX BH^HMblX H3MeHeHHH B CTpyKType KJieTOK He 

6biJio; JiHCTbH Mnium hmcjih HopMajibHbiH bha, kjictkh xopomo n;ia3M0- 

JIH3HpOBaJIHCb H ,ZI,enJia3MOJIH3HpOBaJIHCb; He33MeTHO 6bIJIO H nocjie- 
^encTBHH nppa^HauHH. 

TepTejIb (66) OS'bHCHHeT yCTOftqHBOCTb XJIOpO(J)HJIJIOHOCHbIX KJieTOK 
TeM, hto ynoTped.THeMbie HCToqHHKH yjibTpa(J)HOJieTOBbix Jiyqen co^epncaT 
eme BH^HMbie jiyqn h TeM caMbiM bjihhiot Ha (})OTOCHHTeTHqecKHH npo¬ 
uecc h Ha Bbi^eJieHHe KHCJiopoAa, KOTOpbiH h npenHTCTByeT pa3pymaio- 
uxeMy AeHCTBHio. y pm n py h r (173, 174) SKcnepHMeHTHpoBaji c jihctbhmh 
Elodea TaKHM o6pa30M, hto oahh pa3 oh odJiyqHJi hx npH noMOiun 
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pTyTHOH JiaMnH, BTOpOH O^HOBpeMeHHO C nepBbIM HeOO^bUIOH AyrOBOK 
JiaMnOH, C CTeKJIBHHbIM KOHAeHCOpOM H CTeK^HHHblM KOJinaKOM, 3aAepHCH- 
BaiomHMH y^bTpa(J)HO^eTOBbie Jiymi. 3aMeTHOH pasHHUbi, HecMOTpn Ha 
HeoAHOKpaTHbie noBTopeHHH, He Ha6;noAa./iocb. no PepTejiio, b aTMO- 
C(})epe BOAopoAa Hy>KHO o^KHAaTb doJibiunx noBpe>KAeHHft, qeM b o6biq- 
hom B03Ayxe, ho LLIyjibue HHKaKoro pa3./iHqHH He HarneJi. OieHb 
HHTepecHo, hto cpaBHHTejibHO 6eAHbie x./iopo(J)H^jioM KpaeBbie KJieTKH 
jiHCTbeB Elodea 0Ka3biBai0T 3HaqHTe;ibHyio ycTOHHHBocTb, TaK >Ke KaK 

H KJieTKH >KHJIOK. 

B HekoTopbix cjiyqaax rHnoie3a TepTeJin, bo3mo>kho, h npneM^eMa, 
HO Bee >Ke B Ka^KAOM OTAe^bHOM HCCJieAOBaHHH Heo6xOAHMO npHHHMBTb 
bo BHHMaHHe 3am,HTHoe 3HaqeHHe MeM6paHbi, a Taioice Mop(J)OJiorHqecKHX 
h CHCTeMaTHqecKHX oco6eHHOCTefl. BancHO cqHTaTbca paBHbiM o6pa30M 
H C p33JIHqH0H yCTOHqHBOCTbK) n^a3MH. 

BjiHsiHHe yjibTpa(J)HOJieTOBbix jiyqefi Ha 4)epMeHTbi 

Phaom HccjieAOBaTejieft 6ujio HaftAeHO, qTo yjibTpa(j)HOJieTOBbie Jiyqn 
hjih oc^a6jiHK)T aKTHBHOCTb 3H3HM hjih coBepnieHHo pa3pymaK)T HX. M a c- 
c o j\ h (Massol), BeJieuKHft (Bielecki) HBypMcep (Wurmser) 000611x310^ 
qTO o6jiyqeHHbiH pa3oaB;ieHHbiH pacTBop KpaxMa;ia TepneT cnoco6HOCTb 
nOCHHeHHH c HOAOM H B0CCTaH3B./IHBaeT dpZJlJl HHrOBy }KHAKOCTb. no onbl- 

TaM KjiioHBepa (79,80) cyxon KpaxMaji H 3 Manca h KapTO(f)eJiH noc^e 
BOCbMnqacoBoro o6./iyqeHHH AaBa^ nocHHeHne, ho BMecTe c TeM h boc- 
CTaHaBjiHBaji (j)eJiJiHHroBy acHAKOCTb. PacnaA KpaxMa./ia — npouecc 
(J)epMeHT3THBHbIH H HAST npH nOMOUJH AHaCTa3a, nOSTOMy Ba^KHO 3HaTb, 
KaKoe ace AencTBne y«/ibTpa(j}H0./ieT0Bbie Jiyqn OKa3biBaioT Ha AHacTa3. 

y p in n p y h r (173) sKcnepHMeHTHpoBaji c ./iHCTbBMH Phaseolus , 
qacTHqHO npHKpbiTbiMH noKpoBHbiM CTeKJiOM; pacCTOHHHe ot jiaMnbi 6 hjio 
10 cm, Ylocjie ARyxqacoBoro o6./iyqeHHH KpaxMaji b jmcTbnx noA ctpkjiom 
coBepnieHHo Hcqe3, b ocTajibHoft qacTH KojinqecTBO ero noBHAHMOMy 
ocTajiocb 6e3 H3MeHeHHH. Hcho 6buio, hto noA ctckjiom AencTBHe 
AHacTa3a npOAOJDKajiocb, Hedojibiiioe noBbimeHHe TeMnepaTypbi ycHjiHBajio 
ero paOoTy, b qacTH JiHCTa, HaxoAHBineHCH BHe CTeKJia, ah3CT33 hjih 
coBceM hjih b dojibuieft CBoeft qacTH 6bi;i pa3pymeH. 06pa30BaHHH 
KpaxMajia BHOBb He Ha6;noAa.nocb, hto mo)kho od'bHCHHTb, no MHeHHio 
ypinnpyHra, noABHAaHneM ,/iHCTbeB BCJieACTBHe noBbiineHHOH TeMnepa- 
Typbi. T pH h (58) h TepTe^b (66) nojiyqn^n noHH)KeHHe 3 kthbhocth 
AnacTa3a, npnqeM TpHH ynoTpe6;i5u y;ibTpa(J)HO^eTOBbie h ro^y6bie 
jiyqn, a TepTejib — MOHoxpoMaTHqecKHe bojihu • a^hhoh 280 w, 
ui omap h Ma3y (Chauchard et Mazoue, 26), a Taione Atiojioh 
(Agulhon, 1), Ha ochob 3 hhh cbohx HCCjieAOBaHHH npnxoAHT k BbiBOAy 
0 noJiHOM pa3pyoieHHH 3H3HM yjibTpac})HOJieTOBbiMH JiyqaMH. Biop}K, 
Onniep h HeiiJib (Burge, Fischer und Neill, 23) Hainnn, hto nencHH, 

TpHnCHH, 3HTepOKHH33a, nTH3JIHH, 3MHJI0nCHH H np03H3HM TpHnCHHOTeH 

ixe^iHKOM pa3pyma^HCb npn y.abTpac})HOJieTOBOM od^yqeHHH. OAHaKo 
Biop^c '(22) noKa3a;i, hto y^bTpacf)HOJieTOBbie Jiyqn cMepTejibHo Aen- 
CTByiOT Ha daKTepHH 6e3 pa3pyuieHHH BHyipHK^eToqHbix npOTeo^iHTH- 
qeCKHX 3H3HM. B CBOHX OnbITaX OH HMeJI R£JlO C 6aKTepHHMH, o6^aAaiOlU,HMH 
CBOHCTBOM p33)KH}KaTb }KeJI3THHy nOCpeACTBOM 3H3HM, BbipaSaTbIBaiOIIXHXCB 
b hx KJieTKax. Oh y6HBa;i 6aKTepHH AencTBHeM yjibTpa(j)HOJieTOBoro 
odjiyqeHHH, pa3Ma^biBan hx c necKOM noc^e ueHTpocJjyrHpoBaHHH, h 3aTeM 
3KCTparnpoBaji 30% cnnpTOM h npn stom Hauie^, hto aKTHBHOCTb 3H3HM 
no pe3yjibTaTaM hx AencTBHn Ha >Ke./iaTHHy He3HaqHTe;ibHO oTJinqaeTCH 
OT ACHCTBHH (J)epMeHTOB B KHBbIX 6aKTepHHX. Ha OCHOB3HHH 3TOrO 
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OH 3aKJH0HaeT, HTO CMepTb KJieTOK npOHCXOAHT He OT pa3pyiIieHHH 3H3HM, 
a ot KoaryjiHHHH npOTOn;ia3Mbi, Bbi3BaHHOH od./iyqeHHeM. <$>yjuiep 
{Fuller, 47) coodmaeT, hto b ero onbiTax aKTHBHOCTb KaTaJia3bi h AnacTa3a 
yBejiHHHBajiacb npn ^hctbhh Ha pacieHHH toh uojiocu y^bTpa(J)Ho^eTO- 
Bbix jiyqeH, KOTopaa HB^aeTca CMepTejibHOK. Florin nojiaraeT, hto TOHKa 
3peHHH <f> h ji./ iepa He jiHineHa ocHOBaHHH, TaK KaK Hamn cyxc^eHHH 
O nOBbimeHHH HJIH nOHHXCeHHH aKTHBHOCTH 9H3HM OCHOBbIBaiOTCH Ha paC- 
CMOTpeHHH KOHeHHblX pe3y./IbTaTOB AeHCTBHH OS^yqeHHH Ha K^ieTKy, 
H MOXCeT 6bITb 9H3HMbI, 3aKJIK)qeHHbie B KJieTKaX, OCBOdOXCAaiOTCH 

b pe3y^bTaTe paAHauHH h bxoaht r cBH3b c yBe^inqHBaiourHMH hx 3kthb- 
HOCTb BeinecTBaMH. MaK9H h fleMyccH (33) yTBepxcAaiOT, qra 

nonepHeHHe jwcTbeB CBH3aHO He c cneuncfmqecKHM ^encTBHeM yjibTpa- 

4)HOJieTOBbix Jiyqen, a ecTb pe3y./ibTaT a^hctshh hjih AnacTa3a hjih 

KaKoro-JiHdo Apyroro (jrepMeHTa, npexcfte 3aK^ioqeHHoro BHyTpH HeKOTopbix 
KJieTOK, npn o6;iyqeHHH >xe ocBo6o)KAeHHoro. ,HoKa3aTe*/ibCTBOM 9Toro 
c«/iy>KHT to oocTOHTejibCTBO, qTO noqepHeHHe MoxceT dbiTb Bbi3BaHO 
n /rpyrHMH cnoco6aMH: MexaHHqecKHM noBpe)KAeHHeM, xjiopo^odmom, 
BbicoKOH TeMnepaTypon h t. a- Ubh (Paine, 109) noATBepxcAaeT BucKa- 
3 aHHoe MaK9H n JteMy c ch no^oxceHHe. Idy h be (Pougnet, 119) 

odpamaeT BHHMaHHe Ha o6pa30BaHHe npn od;iyqeHHH pacieHHH pTyTHOH 
;iaMnOH apoMaraqecKHX BemecTB, hto, no MHeHHio flyHbe, Bbi3biBaeTca 
pacmenjieHHeM ivik)ko3haob. Hcc.ieAOBaTejib cKJiOHeH npeAno./iaraTb, 
qTO cjieACTBHeM od;iyqeHH5r HB^aeTCH H3MeHeHne npoHHuaeMOCTH npoTO- 
n;ia3Mbi; 9H3HMbi h tjiiokoshah, paHee OT^e^eHHbie Apyr ot Apyra, 
npnxoAHT noc./ie odjiyqeHHH bo B3aHM0ACHCTBHe* Pa6oTaMH B b e p p h, 
r e h p h h PaHKa (Bierry, Henri and Ranc, 15), 3 h ji e p a h O .n b c e h a 
(Euler and Oidsen, 45), a Tanxce BepTejio h r oaeuiOH (Berthelot et 
Gaudechon, 13) ycraHOBJieHO, qTO y^bTpa4)HO^eTOBbie ,/iyqH MoryT caMH 
no cede, noMHMO 9H3HM, ACHCTBOBaTb Ha pa3^nqHbie BeurecTBa. TaK, 
b onbiTax yKa3aHHbix aBTopoB npH od/iyqeHHH b OTcyTCTBHH 9H3HM 
nponcxoAH^a HHBepcHH caxap03bi h Apynrx ynneBOAOB. Bonpoc, nan 
bhaho, He MoaceT dbiTb OKOHqaTejibHO peineH n HyncAaeTcn b Aa^bHeiruinx 
HCCJieAO.BaHHHX. 


AeftCTBHe Ha BHTaMHHbl 

CpeAH HccjieAOBaHnft bjihhhhh yjibTpacfmojieTOBbix ^yqen Ha odpa3o- 
BaHHe BHTaMHHOB B paCTeHHHX dOJIblHHHCTBO KaCaeTCH 9T0T0 Bonpoca, 
TOJIbKQ CO CTOpOHbl 06pa30BaHHH BHTaMHHa D B TeX paCTHTe^bHblX 
opraHH3Max, KOTopbie HAyT b nnmy hchbothum. Hando^ee no^Han padOTa 
npoH 3 BeAeHa JIohkhh (Lojkin, 86). Flo mhchhio aBTOpa, odpa30BaHHe 
BHTaMHria D Hy>KHO OTHeCTH K aKTHBH3aUHH 9pTOCTepO^H. OnbITbl r ecca 
n BenHuiTOKa (Hess und Weinstock) h CthhOokb h Bji9Ka 
(Steenbock and Black) no bjihhhhio y;ibTpac|)HOJieTOBbix ^yqew Ha odpa30Ba- 
HHe BHTaMHHa D H HCCJieAOBaHHe aHTHpaXHTHqeCKHX CBOHCTB pa3JIHHHbIX 
pacTeHHH ah^ih npoTHBopeqHBbie pe3y./ibTaTbi. KyjibTHBHpoBaHHbie JIoh¬ 
khh noA cnenna^bHbiM npOBOAfliAHM y;ibTpa(f)HOjieTOBbie Jiyqn CTeK^iOM 
caJiaT, ^rouepHa, uinHHaT, H0B03ejiaHACKHH mnnHaT h con o6jiajxajw 
CJiadb^H aHTHpaxHTHqecKHMH CBOHCTBaMH. 3 th nee pacTeHHH, a Taxxce 
KanycTa noA odbiqHbiM CTeKJiOM He odpa30BbiBajiH BHTaMHHa D. npn 
odjiyqeHHH pTyTHOH Ayron Bee onbiTHbie pacTeHHH, KpoMe KanycTbi, 
npnodpeTa^H npoTHBopaxHTHbie CBOHCTBa, npnqeM MaKCHMyM HaxoAH^cn 
npH TpHAAaTH-MHHyTHOH 9KCn03HUHH. PaCTeHHH Cpe3aHHbie Od^aAa^H 
dojibuien chjioh, qeM Te nee, ho odjiyqeHHbie BMecTe c KopHeBoft 
CHCTeMOft. 
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MHHHMyM 9KCn03HUHH, Heo6xOAHMbIH RJl H TOrO, HTOSbl o6pa30BaTi> 
b pacTeHHHX to KOJiHHecTBo BHTaMHHa D, KOTopoe nojiyqaeTcn y >KHBOT- 
Hbix npn HenocpeACTBeHHOM hx ofijiyneHnn, 3HaqriTejibHO juimmee. 
Rawe C (J)HJIbTpaMH CpaBHHTe.7IbHO HH3KOft npOBOABMOCTH KpaHHeft 
qacTH cneKTpa Hnnce rpaHHUbi 286 w odjiyqeHHH b MHHyTy Bnojme 
AOCTaToqHO, qTo6bi npe^coxpaHHTb ncnBOTHoe ot paxHTa. TpH^uara- 
MHHyTHOrO CO^HeHHOrO OCBemeHHH 3HM0H H nHTHa/maTHMHHyTHOrO 
jieTOM AOCTaTOHHO npeAOxpaHeHna Kpbic ot paxHTa b c./iyqae, 

ec/in AnaTa He cnocodcTByeT c^hlukom cnjibHOMy pocTy, npn kotopom 
o6pa30BaHHe Kocren ao«/dkho htth 6biCTpee; b stom c;iyqae 9Kcno3nu,HH 
Ao;i)KHa 6biTb yAJiHHeHa. C stoh tomkh speHnn 6o;ibmee 3HaqeHne a^h 
o6pa30BaHHH BHTaMHHa D HMeeT HenocpeACTBeHHoe odjiyqeHne y^bTpa- 
<J)HO/ieTOBbiMH JiyqaMH caMHx hchbothhx, qeM AaBaeMoft hm nnmn. 

Bjimnue Ha MHHepajibHoe nHTaHHe 

Hcc/ieAOBaHnn b 9tom HanpaBjieHHH Haqa^HCb b caMbie noc^e^HHe 
roAH, h noTOMy CBe^eHnn no AaHHOMy Bonpocy qpe3BbiqanH0 cny^Hbi. 
riepBbie yKa3aHHH HaxoAHM y Bncnoy (Beeskow, 12). Oh o6;iyqaJi 
OTKpblTOH BOJIbTOBOH AyrOH Ha paCCTOHHHH 100 CM B TeqeHHe 5 He^eJIb 
TOMaTbi h orypubi h Haineji noBbiineHHoe coAep^KaHne 30 /ibi. Hm nee 
o6;iyqa;iHCb con h 3naKH. PaereHnn noMema^ncb Ha paccTOHHnn 35 cm 
OT HeSKpaHHpOBaHHOH pTyTHOKBapueBOH ^aMnbl. y 3JiaKOB 6bIJIO KOH- 
CTaTHpoBaHO yBejinqeHne Kajibunn, a TaK^Ke pacTBopHMoro h HepacTBO- 
pHMoro b 9(J)Hpe cjooojoopa. Bhha h Oyjwiep (Wynd and Fuller, 183) 
Taioice yKa3biBaiOT Ha noBbiuieHHoe coAepncaHne Kajibuna y o6;iyqeHHbix 
tomstob h orypuoB. C t K) a p t h ApTyp (Stewart and Arthur, 15o) pa6o- 
Ta/in c Nicotiana t abac tun L. var. Turkisch., Soltia splendens Ker .,Bras- 
sica oleracea L. var. capitata , Lactuca sativa L. h Hanuin, hto 3Haqn- 
TeJibHbiM 4>aKTOpoM rjm Toro hjih hhoto OTBeia pacTeHHH Ha o6«/iyqeHne 

HBJIHIOTCH yCJIOBHH npeABapHTe-TIbHOTO CBeTOBOrO peHCHMa, B KOTOpOM 
HaxoAHJiHCb onuTHbie pacTeHHH. PacTeHHH, BbipocniHe b noqBe npn HH3Kofi 
HHTeHCHBHocrH cBeTa h 3aTeM odjiyqeHHbie, AaBajin noBbuneHne b 30Jie, 
conpoBoncAaeMoe yBe;mqeHHeM KajibijHH h (j)oc(f)opa, b to BpeMH KaK 
y Bbipocuinx npn bmcokoh hhcojihuhh h o 6 ;iyqeHHbix He Ha 6 ( /noAa, 7 iocb 
STOro HBJieHHH. 3aMeqaTe^bHO, qTO odjiyqeHne b odjiaqHyio noroAy TaK>Ke 
yBe^HqnBa^o coAepncaHne Kajibunn h (j)oc(f)opa. y pacTeHHH, Bbipocuinx 
npn yMeHbmeHnn noJiHoro co^HeqHoro CBeTa ao 65°/o h o 6 ;iyqeHHbix 
npn BbicoKofi CBeTOBon HHTencHBHOCTH, Hadjno^ajiocb odmee noBbimeHne 
30 JIbI H K 3 . 7 IbII.HH H (})OC(f)Opa B qaCTHOCTH. 

noBbimeHne coAepacaHHH 30 .™ Hadjno^a^ocb b ;mcrbHx qepe3 48—72 
qaea nocjie odjiyqeHHH npn 9Kcno3nunn b 15, 30, 60 hjih 120 cenyH^, 
b CTed^ie npn toh ^ce 9Kcno3nixnn n tom nte npoMencyTKe BpeMeHn 
6buio noHnnceHne; yBe/innenne b jincTbnx conpoBoncAaJiocb noBbiuieHHbiM 
co^epxcaHneM na^bunn n (})oc(|)op?. B cjiyqae, ecJin 9Kcno3nnnn npeBbima^a 
15 cenyHA, b cTedjinx co^epHcaHne 4)oc(J)opa noBbima^ocb. HeAHonpaTHbie 
o6^yqeHnn npn HHTepBaJiax b 48 qacoB nOBbiina^n coAepncaHne KaJibunn 
n (})oc(J)opa KaK b cTedjinx, Tan n b JincTbnx; jijih stoto 6bi^o AOCTaToqHO 
hjw qerape odJiyqeHnn no 20 ceKyHA, njin nHTb no 10 ceKyHA n^n nee 
AeBHTb no 5 ceKyHA. Bo^binoe KOJinqecTBo od^yqeHnft ycnjwBaeT OTBeT 
pacTeHHH, yA^inHeHne 9Kcno3nunn ycKopneT ero. 

flHTaHne pacTeHnn OT3biBaeTcn Ha B 03 AencTBHH o6AyqeHnn. PacTeunn, 
Bbipocmne b necne, OTJinqaBmeMcn ot MHHepajibHoro coCTaBa noqBbi, 
6bLj\M 6o^ee qyBCTBnTeAbHbi k noBpencAeHnnM, qeM HaxoAHBinnecn b noqBe. 

CoAep^caHne MarHnn n MapraHna npn od^yqeHnn He H3MeHH^ocb. 

B«f. *ypH. CCCP, t. 20, J^o 4 (1935) 7 
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Bahhhhc yjibTpa(J)HOjieTOBbix jiynefi Ha npopaciaHHe ceMHH h poct 

npOpOCTKOB 

K a p a (Carl, 25) yCTaHOB ha, hto yAbTpa(f)HOAeTOBbie AyqH pTyTHOKBap- 
ueBOH ;iaMnbi BpeAHO AencTByiOT Ha npopacraHHe ceMHH h pocT npopocTKOB. 
P a ft 6 o (Raybaud, 121) coobmaeT, hto CKopocTb npopacTaHHH HeKOTOpbix 
ceMHH nocAe obAyqeHHH yBeAHqHBaeTCH, ho hto npopocTKH OKa3biBaioTCH 
noBpe>KAeHHbiMH h Bcxope nocAe BbixoAa oboAoqKH nornbaioT. IIIaHU 
(135) Harneji, hto Ha AHeBHOM cBeTe, coAepxcameM yjibTpa^HOJieiOBbie a yqn, 
ceMeHa npopaciaiOT MeHee bbiCTpo, qeM npn HCKAioqeHHH yAbTpa(J)HOAe- 
toboh qacTH cneKTpa. 

B 1921 n. rionn (114) npoH3BeA TmaTejibHbie MHoroqHCAeHHbie HC¬ 
CAeAOBaHHH o bahhhhh yAbTpa(j)HOAeTOBoro obAyqeHHH Ha noopacraHHe 
ceMHH h pocT npopocTKOB HanepcTHHKH, TabaKa, ropqHUbi, KaHaACKoro 
noAeBoro ropoxa, AynHHa h noACOAHeqHHKa. ObAyqeHHe npoH3BOAHAOCb 
HecKOAbKO pa3 6e3 SKpaHa h npn 9KpaHHpOBaHHH pa3AHqHbiMH (J)HAbTpaMH, 
b cyMMe onbiTHbie ob'beKTbi nonyqaAH ot 1 — 2 ao 6— 10 qacoB 9Kcno3HUHH. 
B KancAOM onbiTe bbiAO ot 50 ao 100 ceMHH. CpaBHeHHio nOABepraAHCb 
ceMeHa h npopocTKH, noAyqHBmne boahh ot420 ao 3^0 ^ c HeboAbiiiHM 
KOAHqecTBOM HH(J)paKpacHbix jiyqeft, 3aTeM nOABeprumecH aghctbhio bhah- 
moh qacTH cneKTpa h HH(})paKpacHbix jiyqew nAioc yAbTpacjDHOAeTOBbie ao 
300 ptjx H HaKOHeU BHAHMOH H HH(})paKpaCHOH H yAbTpa(})HOAeTOBOfi ao 200 jau.. 
Pa3HHUa B HHTeHCHBHOCTH npH pa3AHqHbIX SKCnepHMeHT8AbHblX yCAOBHHX 
He H3MepaAacb. 

OnblTbl nOKa3aAH, HTO 9KCn03HII,HH CyXHX CeMHH OTKpbITOH AyrOH pTyTHO- 
KBapueBOH AaMnbi b TeqeHne 188 qacoB 3(f)(j)eKTa Ha AaAbHenmee npopa- 
CTaHHe h pocT He A^Aa h hto 9Kcn03HUHH MeHee 2 qacoB HabyxuiHx ceMHH 
TaK^Ke He H3MeHHAa xapaKTepa npopacTaHHH ceMHH h AaAbHefimero pocia 
npopOCTKOB ynOMHHyTbIX DaCTeHHH. B03MOXCHO, HTO BpeAOHOCHbie KopoT- 
KHe AyqH He npoHHKAH Tai^ rAyboKO, qrabw Bbi3BaTb 9(J)$eKT. fIpoAOA)KH- 
TeAbHbie 9KCn03HUHH HabyXLHHX CeMHH BpeAHbl, BOAHbl AAHHOH HHXCe 300 JA|A 
ocobeHHo onacHbi. He 3aMeqaAocb pa3HHiibi b npopaciaHHH ceMHH b TeM- 
HOTe, ecAH npH obAyqeHHH yAaAHAHCb noMombio 9KpaH0B Bee yAbTpa(J)H- 
OAeTOBbie Ayqn hah MeHbine 300 B CAyqae obAyqeHHH ceMHH BOAHaMH 
ot 400 {ajj. ao 300 «ajjl BpeAHoe AencTBne CKa3biBaAOCb bOAbine Ha npo- 
pocTKax H3 hhx, qeM Ha cTeneHH npopacTaHHH caMHx ceMHH, ho 9tot 9(f)(f)eKT 
CKopee Bcero bbi a Bbi3BaH oTcyTCTBneM AOCTaToqHoro KOAHqecTBa cBeTa 
AAH pOCTa. npopocTKH, pa3BHBaBLUHeCH nOA HeBKpaHHpOBaHHOH AaMIIOH, 
KaK eAHHCTBeHHbIM HCTOqHHKOM paAHaiXHH, HHKOTAa He BbipOCTaAH Bbime 
toh cTaAHH, KOTopan obycAOBAeHa 3anacoM nHmH b ceMeHax. 9to oOctoh- 
TeAbCTBO, a T3K)Ke OnbIT aBTOpa C B3pOCAbIMH AHCTbHMH repaHH, KOTOpbie, 
byAy^n obAyqeHbi, abah OTpnuaTeAbHbie npobbi Ha KpaxMaA, 3acTaBAHeT 
AyMaTb, hto cHHTe3 nHTaTeAbHbix BemecTB npH obAyqeHHH He9KpaHHpo- 
BaHHOH AaMnoft oqeHb He3HaqHTeAeH. 

Ot 1921 ao 1927 r. Mbi HMeeM HCCAeAOBaHHH HHbHJina (Sibilia, 153), 
PeccejiH (Russel, 129), JXen cf) h PnTCOHa (Delf and Ritson, 38), 
onpeAeAeHHO yKa3biBaiomHx Ha BpeAHoe aghctbhc Ayqeft, noAyqeHHbix ot 
He9KpaHHpOBaHHOH pTyTHOH AaMnbl. HabAIOAOHHH PHTCOHa O 3 aAepHCKe 
npopacTaHHH ceMHH Trifolium subterraneum kopotkhmh noBTopneMbiMH 
obAyqeHHHMH He9KpaHHp0BaHH0H AaMnofl eABa ah mohcho npHHHTb c yBe- 
peHHOCTbio, Tan KaK b ero onbiTax ceMeHa npopacTaAH b noqBe, KyAa eABa 
AH MOTAH npOHHKHyTb yAbTpa(})HOAeTOBbie AyqH. BCAeACTBHe 9T0T0 h ero 
HCCAeAOBaHHH HaA npOpOCTKaMH, nOHBHBHIHMHCH BbIHie nOBepXHOCTH nOqBbl^ 
COMHHTeAbHbl. 
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HaqHHan c 1927 r. LLInpA (Sheard, 142, 143, 144, 145, 146) c coTpyA- 

HHK3MH OnydJIHKOBaJI pHA HCCAeAOBaHHH 0 AeHCTBHH y^bTpa(})HO;feTOBOrO 
odjiyqeHHa Ha npopacTaHwe ceMHH h pocT npopocTKOB. rioAyqeHHbie aBTO- 
paMH AaHHbie 6a3HpyioTcn Ha HedoAbiuoM KOAHqecTBe BKcnepHMeHTaAbHoro 
MaTepna^a h noTOMy e^Ba ah 3acAy>KHBaK)T cepbe3Horo BHHMaHHH. TaK 
b oahoh H3 onySjiHKOBaHHbix CTaTen LLInpA yTBep^aeT, hto Ayqn ot 
320 ao 390 pp ^eHCTByiOT ocodeHHO CTHMyAHpyiome Ha pocT. Bmboa noAyqeH 
H3 9KcnepHM6HTa c /jecHTbio cepHHMH onbiTOB, Ka^KAtiH H3 KOTopbix coAep- 
man ot 6 ao 10 ceMHH, HadJiioAeHHH Be^HCb b TeqeHHe 9 AHen; oahoh H3 
cepHH Aaea^acb xopoTKan ex^eAHeBHan 9Kcno3Hii,HH nOAHoro cneKTpa KBap- 
neBOH AaMnbi, HcnycxaioineH j\ymi uume 200 pp;BTopon— pTyraan Ayra, 
BKpaHHpoBaHHan odbiKHOBeHHbiM OKOHHbiM CTeKjioM, nponycKaBuiHM Jiyqw 
HH>Ke 320 pp; TpeTbH oOAyqajiacb pTyTHOH Ayron BKpaHHpOBaHHOH vita 
glass, AaiomHM Ayqn ao 270 pp; qeTBepTan nojiyqajia a yqn, BKpaHHpOBaH- 
Hbie ultia glass, nponjcKaBiune qacTb cneKTpa 320 pp — 390 pp. Bee bth 
cepnn 6biAH nocTaBJieHH Ha AH(f)4)y3HOM CBeTe b opaHxcepee, KOTopan 6biAa 
noKpuTa pa3^HqHbiMH sxpaHaMH. KoHTpoAbHbie KyjibTypbi h odjiyqeHHHe 
HeBKpaHHpoBaHHofl AaMnofl, TaK >Ke KaK h o6AyqeHHbie c 9KpaH0M hs 
ofibiqHoro oKOHHoro cTeKAa, coAep^ajincb bo BpeMH onbiTa b opaHxcepee, 
nOKpbITOH OKOHHbiM CTeKAOM. EAHHCTBeHHbIM KpHTepHeM AAH CyXCACHHH 
O SjiaronpHHTCTBOBaHHH Tex HAH HHbIX yCAOBHH AAH pOCTa 6bIJia AAHHa 
npopocTKOB. Me>KAy TeM H3BecTHO, qTO ceMeHa orypuoB Aaxce npn no- 
ctohhhhx OKpyxcaiomHx ycAOBHHX noKa3biBaioT 3HaqHTe;ibHbie BapnauHH 
b CTeneHH pocTa b TeqeHHe nepBbix Anew npopacTaHHH. rioBTOMy AaHHbie, 
nojiyqeHHbie aBTopaMH c 6—10 ceMeHaMH, He HMeioT 6oAbinoro 3HaqeHHH. 

H 3 KpaTKHx coodmeHHH MBAAOKa (Maddock, 89), PeccejiH (129) 
h Kew Gardens (75) bhaho, hto HaHAyqmne pe3yAbTaTbi npn npopacTaHHH 
ceMHH 6 mah noAyqeHbi c aHrAHHCKHM vita glass, KOTopoe nponycKaeT 
AHeBHOH CBeT AO BOAH 291 pp, nO CpaBHeHHK) C O^biqHblM OKOHHbiM CTeKAOM, 
nponycKaiomHM c 313 pp. HcioqHHKOM paAnauHH b bthx onbiTax 6 ma 
AH eBHOH CBeT. 

Peccejib ycTaHOBHA, hto ceMeHa h npopocTKH, 9 KpaHHpoBaHHbie vita 
glass, npopacTaiOT paHbiue h HMeioT 6oAee CHAbHbin bha, qeM Te me, 
Bbipocmne noA odbiqHbiM CTeKAOM. Bee me aBTop hmcji Hedojibinoe 
KOAHqecTBO MaTepna^a, h noBTOMy Ae^aTb KaKHe-AH6o oxoHqaTeAbHbie 
buboabi npexcACBpeMeHHO. 

H k o 6 h (Jacobi, 73) BOcnoxb30BaACH b KaqecTBe onbiTHoro MaTepnaAa 
ceMeHaMH peAHCKH, ropqHUbi h caAaTa, KaK npopacTaiomHMH Jiyquie b tcm- 
HOTe, qeM Ha CBeTy. ObAyqeHHe npon3BOAHA0Cb pTyTHOH AaMncfi; ynoTpeS- 
jieHHeM CTeKJiHHHbix h hchakhx BKpaHOB HCKAioqaAHCb Bee Ayqn cneKTpa 
KpoMe noAOCbi ot 300 pp ao 400 pp. OfiAyqeHHe cyxnx ceMHH npn 9Kcno- 
3huhh 68, 16, 24 h 32 qaea 9(f)(f)eKTa b noBbimeHHH npopacTaHHH He a^ao, 
HCKAionan ceMHH ropqHUbi, o6AyqeHHbix 24 qaea, h ca^aTa — 32 qaea, koto- 
pbie qepe3 ABa ahh iiOKa3aAH yBeAHqeHne b pocTe. y ceMHH, HaOyxniHX 
h odAyqeHHbix 2, 4, 6, h 8 qacoB, npoueHT npopacTaHHH 6biA HecKOAbKO 
Bbime; 9Kcno3HUHH b 10 qacoB yMeHbmaAa CTeneHb npopacTaHHH Hadyx- 
niHX ceMHH. CeMeHa, odAyqeHHbie nocAe BbixoAa KopeuiKa, He abah KaKoro- 
ah6o 9(|)4)eKTa npn 9Kcno3HUHH b 2, 4, 6, 8 hah 10 qacoB. 

ConocTaBAHH noAyqeHHbie Hko6h AaHHbie, HyncHO CKa3aTb, hto KOAe- 
6aHHH b CTeneHH npopacTaHHH cdAyqeHHbix ceMHH He 3 HaqHTeAbHbi. Tax, 
HanpHMep, ceMeHa caAaTa qepe3 66 qacoB nocAe odAyqeHHH b 2 qaea a^ah 
b cpeAHeM 65,5% npopacTaHHH, KOHTpoAb 63,7o %, ho bth me ceMeHa, 
odAyqeHHbie 4 qaea, asah 63,5°/o npopacTaHHH, uemjiy TeM xax KOHTpoAb 
aba 68>5%. jJaAee, HeT nocTOHHHOft KoppeAHUHH MexcAy BpeMeHeM o6Ay- 
qeHHH h 9(f)(})eKTCM. B oahom CAyqae AByxqacoBan 9Kcno3HUHH AaeT no- 
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BbimeHHe, b ApyroM— mecTHqacoBan, b TpeTbeM — BOCbMHqacoBan. B to 
BpeMH KaK bo MHOrHx cjiyqanx KOHTponb 6bM Hecxo^bKO HH)Ke b CTeneHH 
npopacraHHH o6;iyqeHHbix pacTeHHH, Bee >Ke Ko^eSaHun 6bi;iH Hacro^bKo 
HeBe^BKH, mto cyAHTb o CTHMy^npyioii;eM 3(J)(|)eKTe no^ocbi cneKTpa 300— 
400 |j-jx qpe3BbinaHHO TpyAHo. 

MeuuaApojiH h y s p t o h (Mezzadroli and Wareton, 102) no;iyqH./iH 
d^aronpHHTHbie pe3y;ibTaTbi rjm npopacTBHHH h nepBbix CTaAHH pocTa 
npopocTKOB npn od^yneHHH BO^maMH ot 330 ao 390 w SKpaHHpoBaHHOft 
Wood’s filter pTyTHOH ./iaMnoH. B nepBbin AeHb He 6bi;io KaKHx-^ndo 3a- 
Merabix pe3y;ibTaTOB, no3AHee 3aMeqa;iocb noBbimeHHe pocia npopocTKOB, 
ho noc^e 10 AHen npoH30Lu./io cHH^eHHe. Xoth aBTopbi h yKa3biBaK)T Ha 
do^binoe KOJinnecTBO npoH3BeAeHHbix hmh onbiTOB, u,H(f)poBOH Marepna^ 
OHH AaiOT TOJIbKO A^H 4 06pa3U0B. 100 CeMHH HHMeHH, 50 (J)aCO^H, 
25 ropoxa h 25 p>kh 6bi^n oS^yqeHbi b kocbchhom HanpaBJieHHH 30 mh- 
HyT Ha paCCTOHHHH 50 CM OT HCTOqHHKa CBGTa. H3 HHX npopOCJIH: 
41 3epHO Hq\ieHH, 30 — (J)aco^H, 23 ropoxa h 13 p>kh; KOHTponb nan 
31, 25, 19 h 10. TpyAHo noHHTb, noqeMy A-an onbiTa 6bum B3HTbi ceMeHa 
C TaKHM HH3KHM IipOUeHTOM BCXOHCeCTH. HeT yKa33HHH y aBTOpa Ha 
OAHHaKOBOCTb OKpy>KaiOmHX yC^lOBHH A-^H OnbITHbIX 3K3eMn^HpOB H KOH- 
TpOJIbHblX. 

EionoB (113) b ero KHHre „Die Zellstimulation“ coodmaeT 06 yBe^H- 
qeHHH CTeneHH npopacTaHHH h JiyquiPM pa3BHTHH npopocTKOB nOA BjiHHHHeM 
KopOTKHX 9KCn03HUHH HeSKpaHHpOBaHHOft pTyTHOKBBpueBOH JiaMnbl. CTH- 
My^nuHH Bbipanca^acb A-an HaSyxmnx ceMHH nineHHUbi noBbiuieHHeM Ha 
4°/o no cpaBHeHHio c KOHTpOJieM. 3Aecb, TaK nee KaK h b npeAbiAymefi 
paSoTe, HeT ynasaHHH Ha OAHHaKOBOCTb Bcex BHeuiHHx yc^OBHH, KpoMe 
y^bTpacf)HO^eTOBOH paAnaunn. 

B oahoh H3 noc^ieAHHx padoT Mancep (Masure, 96) yKa3biBaeT Ha 
CTHMy^HUHio npopacTaHHH. B KanecTBe od'beKTa oh ynoTped./iH;i ceMeHa 
ropoxa, KOTopbie npopam.HBa./i noc^e odnyqeHHH b TeMHOTe b TeqeHne 
qeTbipex A^en. PTyTHO-KBapueBan ./iaMna SKpaHHpoBajiacb Corning G 586 
AW aKpaHOM. JXh ana30H (J)H^bTpa ot 3334 ao 3690 A c MaxcHMyMOM nepeAaqn 
3650 A. OnbiTbi aBTOpa dbinn npoBeAeHbi b qauixax FleTpH, noMeiueHHbix 
Ha paccTOHHHH 8,5, 17,5 h 18 cm ot ,/iaMnbi. TpyAHo noHHTb, KaKHM odpa30M 
Ha TaKOM kopotkom paccTOHHHH H3derajiocb HarpeBaHne od^eKTOB, 
ocoSeHHO, KorAa ooJiyqeHne npon3BOAH./iocb b- npoAOJiHceHne HecKo;ibKHx 
qacoB h KorAa qaniKH llerpH 6buin noKpbiTbi G 086 AW CTeKJiOM. EABa 
jih mo)kho cor;iacHTbCH c o aBTopoM, hto npn noAodnbix yc;iOBH 5 ix ynbTpa- 
cf)HO^eTOBbie Jiymi 3650 A OKa3biBatOT CTHMyyiHpyiomee BjiHHHHe Ha pocT 
rnnoKOTHjm oS^yqeHHbix B03AyniHO-cyxnx ceMHH ropoxa. 

Flonn h BpoyH (Popp and Braun, 117) Be^H b TeqeHHe HecKO^bKHx 
jieT onbiTbi no b^hhhhk) y^bTpacf)HO^eTOBbix ^yqen Ha npopacTaHne ceMHH 
h nepBbie CTaAHH pocTa npopocTKOB, HMen b KaqecTBe od^eKTOB ceMeHa 
dpiOKBbi, peAHCKH, orypuoB, rycHHOH ^anKH. B kbhcaom onbue 6bi;io 
ynoTpeS^eHo He MeHee 50 ceMHH. CeMeHa npoparuHBanHCb na Bnaa<HOH 
(J)H^bTpoBaHHOH dyMare h^h BaTe h Aepxca^ncb b 3aBHCHMOCTH ot 3aAaqn 
onbiTa hjm b TeMHOTe, h^h Ha AH(jx{)y3HOM cBeTe, a HHorAa Ha AH(J)(})y3- 
hom CBeTe c HCKjnoqeHHeM Been y^bTpa(J)no^eTOBOH qacTH cneKTpa. 
Od^yqeHne npoH3BOAH^ocb Kax HesKpaHnpoBaHHOH Ayroft, Tax h c sxpa- 
HaMH, BK,iK)qan Noviol „O u , KOTopbin HCK^ioqaeT bcio y^bTpacf)HO^eTOByK) 
qacTb; G 586 A — noraomaeT Bee bhahmuc ^yqn h nponycnaeT y^bTpa- 
(J)HO^eTOBbie Me>KAy 320 h 400 Corex, KOTopbin HCK^raqaeT yAbTpa(J)HO- 
jieTOByio qacTb HHHce 270 {xp., h HaKOHeu OKOHHoe CTen^o, He npony- 
cnaiomee ;iyqn hh nee 313 |ifi. JXjw xoporno npopaciaiourHX ceMHH o6/iy- 
qeHne odbiqHO Benocb b TeueHHe 10 AHeft. 
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FIo/iyHeHHbie aBTopaMH pe3y/ibTaTbi roBopnT o Hen3MeHHOM BpeAHOM 

B.7IHHHHH Ha npOpOCTKH oSjiyqeHHH H63KpaHHpOBaHHOH JiaMnbI ^;a)Ke npH 
TaKHX KOpOTKHX 3KCn03HUHHX KaK 1 / 2 MHHyTbl B AeHb, BpeAHblH SC^eKT 
yMeHbiuaeTCH npn ynoTpe6^eHHH (J)H^bTpa Corex. B c/iyqanx, Kor^a 
HCKJiioHaJiacb KaKaH-;m6o qacTb y;ibTpa(f)HO./ieTOBbix jiyqeH, no./iyqa;iocb 
He3HaHHTe^bHoe noBbmieHHe npopacTaHHH hjih cthmy./ihuhh pocTa npopocT- 
kob. H3MepeHHK) no/UBeprajiHCb: ^jiHHa rnnoKOTH^H, Bejimana JiHCTbeB 
h cyxofl Bee. 

Kj\K)3e h Ko(j)MaH (Cluzet et Kofman, 28) o6;iyqa;iH cyxne 3epHa 
HHMeHH pTyTHOH Ayron Ha paccTOHHHH 60 cm b TeneHHe 3-4 qacoB 
h HHKaKoro 3(J)4)eKTa Ha Aa^ibHeHiiiee pa3BHTHe npopocTKOB He nojiyqajm. 
IlpopacTaiomHe ceMeHa, o6;iyqeHHbie ot 3 ao 5 mhhyt Ka)KAbie 2 ahh, 
noKa3a^H noc/ie nepBbix AHefi odecuBeqHBaHHe JiHCTbeB h 3aTeM 3aMeA- 
;ieHHe pocTa CTe6^n. KaKoro-^n6o ycKopeHHH pocTa hh b oahom c/iyqae 
3aMeneHO He 6bi^o. HtoOh onpeAe^HTb, cyuxecTByeT jih KaKOH-HnSyAb 
aHTaroHH3M b aohctbhh x-.ayqeft h y^bTpa(j)HO^eTOBbix, aBTopbi noABepiviH 
AeHCTBHio y^bTpa(})HOjieTOBbix Jiyqefi npopocTKH, KOTOpbie no^ynH/iH 
npeacAe He3HaqnTejibHyio A03y x-^yqen. yjibTpa(j)Ho;ieTOBbie Jiyqn He 
TOJibKO He npeAOTBpaTHJiH BpeAnoro b;ihhhhh x-^ynen, ho Aaace yciumjm 
ero. 

rinpec Ae JlHMa (Pires de Lima, 112) no^ynw^ He6./iaronpHHTHbie 
pe3y^bTaTbi npn o6;iyqeHHH cyxnx ccmhh pnea, HadyxuiHX b boac 
h HadyxiiiHX b pacTBOpe 303HHa, SKcnoHHpoBaHHbix ptjthoh Ayron Ha 
paccTOHHHH ot 30 ao 80 cm nepwoAaMH- ot 5 ao 30 MHHyT. Ha6;noAeHHH 
npoH3BOAH^HCb b TeqeHne MecHua nocjie o6;iyqeHHH. 

THHKep (Tincker, 165) He Hame^ pa3HHHbi b npopacTaHHH ceMHH 
HeKOTOpbix oropoAHbix pacTeHHft b napHHKax noA paMaMH c oSbiKHOBeH- 
hhm CTeKJiOM, vita glass h ApyrHMH nponycKaiomHMH y;ibTpa(f)HO./ieTOBbie 
;iyqH CTeKJiaMH. 

fleiyaHJiep (Detwiler, 39) coodmaeT, hto 3Kcno3HHHH cyxHX ceMHH 
Rtbes rotundifolium y/ibTpa^HOJieTOBbiMH .ayqaMH qacTbio cneKTpa ot 
270 ao 320 jjLtx 3aMeA^ineT npopacTaHne h pocT npopocTKOB. 

JleTOM 1934 r. HaMH Ha Ce^eKUHOHHoft reHeTHqecKOH CTaHUHH hm. 
MHqypHHa Shah npon3BeAeHbi opneHTHpOBoqHbie onbiTbi no oSjiyqe- 
hhkd CTpaTH(J)HunpoBaHHbix ceMHH h6;iohh „AHTOHOBKa w h „HyryHKa u . 
Hctohhhkom y^bTpa(J)HO^eTOBbix jiyqeft 6 liji a pTyTHOKBapueBan jiaMna 
3 aBOAa „3^^KTpOKOM6HHaT“ (MocKBa). 

Od^yneHHe npoH3BOAHJiocb Ha paccTOHHHH 10 cm. fljin KaxcAOft Bapna- 
UHH 9KCn03HUHH 6pa;iccb 50 CeMHH. 

B./IHHHHH Ha CKOpOCTb H BHepTHK) npOpaCTaHHH 3 aMeTHO He 6bI^O, HO 
b AajibHefimeM npn pocTe b HmHKe c necKOM h nepecaAKe b rpyHT npn 
OAHHanoBbix npoqHX yc^OBHHx npopocTKH AaJiH HeoAHHaKOBbie pe3y^b- 
TaTbl, HTO BHAHO H3 Ta6,7i. 1. 

TaKHM o6pa30M BjiHHHne y^bTpacf)HO^eTOBbix ^yneft CKa 3 biBaeTCH He 
Ha npouecce npopacTaHHH ceMHH yKa3aHHbix coptob n6;iOHb, a Ha Aa;ib- 
HenmeM pa3BHTHH npopocTKOB. y 6ojiee qeM 50°/ 0 npopocTKOB 3arHHBaiOT 
kohhhkh KopHeii, doKOBbix BeTBJieHHH He o6pa3yeTCH, h pacTeHHH norn6aioT; 
TOJibKO He3HaqHTe^bHan qacTb pa3BHBaeTCH HOpMa^bHO. 3aMeqaTe^bHO 
to, qTo c6a copTa BeAyT ce5n npH6^H3HTe^bHo OAHHaKOBO. H3MepeHHe 
A^iHHbi noOeroB, cpeAHero qnc/ra JiHCTbeB Ha no6ere, npon3BeA0HHoe 
nepeA onaAeHHeM JiHCTbeB y HopMa^bHO pa3BHBaBHiHxcH npopocTKOB, 
OTKJIOHeHHH OT KOHTpOJIH He Aa^lH. 

K. M. rionjiaBCKHH (184) b 1923 r. H3yqa^ BjiHHHHe y^bTpa(J)HO- 
jieTOBbix Jiyqefi Ha npopocTaHne ceMHH Tpex rpynn pacTeHHH: Dunkel- 
keimePoB, Lichtkeimer^OB h othochui,hxch 6e3pa3^nqHO k CBeTy npn 
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TABJ1MLIA 1 
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npopacTaHHH. Hctohhhkom JiynePi cj \ y)Kwia pTyTHo-KBapueBaa Jiaivma. 
Cthmy^buhh Hafi^iOAaJiacb y So^biuHHCTBa ceMaH Bcex Tpex npuBeAeH- 
Hbix TunOB pacTeHHft, ocoSeHHO y ceMHH, noABeprHyTbix o6;iyaeHHK> 
b Ha6yxuieM coctobhhh, npHaeM npoAo;DKHTe;ibHoe, aacToe h HHreHCHBHoe 
o6^yaeHHe, 3 a peAKHMH HcmiioaeHHHMH, apno CTHMyjinpoBa^io npopacTa- 
Hue. TopMo>KeHHe Ha6./iK)Aa./iocb b peAKHx c;iyaaax. Abtop canTaeT, aTO 
B03HHKaeT npoTHBopenne c oahoh ctopohu MeiKAy HeoSxoAHMOcTbio 
(J)epMeHTOB RJin npopacTaHna ceMHH, c Apyron—pa3pymeHHeM hx y^bTpa- 
(J)H0^i6T0BbiMH ./iyaaMH. noaTOMy oh AonycKaeT, hto KaKHe-TO xHMHaecKne 
BemecTBa, iiomhmo (j)epMeHTOB,cnoco6cTBy*iOT npopacTaHHio ceMHH, h b Ka- 
aecTBe TaKOBbix oh canTaeT BHTaMHHbi. Flo ero MHeHHio, BHTaMHHbi, no- 
rji omaa y^bTpacf)HOJieTOBbie Jiyan, 3amHmaioT cfiepMeHT ot pa3pymeHHa. 
rnnoTe3a, bo3mo>kho njiOAOTBopHaa a^h 6yAyimix Hcc^eAOBaHHH, b HacToa- 
mee Bpe\ia He HMeeT noA codon HHKaKoro cjjaKTHaecKoro MaTepwa^a, h6o 
HaiHH cBeA^HHa 0 bjihhhhh yjibTpa(J)HO^eTOBbix Jiyaen Ha o6pa30BaHHe 
H pa 60 Ty BHTBMHHOB Hpe3BbIHdHHO CKyAHbl. HecMOTpa Ha 6o^bmoe KO./IH - 
aecTBO HCC^eAOBaHHH o b^hhhhh y^bTpa(J)no^eTOBOH aacTH cneKTpa Ha 
npopacTaHwe ceMaH h poct npopocTKOB, Bee ace cAejiaTb KaKofi-HH6yAb 
onpeAe^eHHbifi bhboa He^b3a, ab oh h He MoaceT 6biTb, Tan KaK hhahbh- 
Aya^bHbie oco6eHHOCTH pacreHHH AOA>KHbi cKa3aTbca. Bo3mo)kho, o6pa- 
3yiOTca b o6o^oaKe ceMaH XHMHaecKHe BemecTBa, AencTByioui,He h^h 
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CTHMy^npyiome h^h T0pM03Hiu,e Ha npopacTaHHe h %ajib HeHiiiH& pocT, 
bo3mo)kho npoHHKHOBeHHe y«/ibTpac|)HO./ieTOBbix jiyqen rjik HeKOTopbix 
ceMHH pacTeHHH 3HaqHTejibHO r^y6}Ke oSo^ohkh h B03AencTBHe Ha 3anac- 
Hbie BemecTBa h 3apoAbim. Kanne XHMHqecKHe H3MeHeHHH nponcxo- 
AHT npH 3TOM C COCTaBHbIMH qaCTHMH n^a3MbI KJieTOK, HApa H T. 

Bee 3to ao chx nop HeH3BecTHO h noA^iencHT Aa^bHefluieMy ncc^eAO- 
BaHHK). 

C ueJibio H3yqeHHH b;ihhhhh y;ibTpa(j)Ho;ieTOBbix ./iyqenHa BereTaTHBHoe 
pa3MH0>KeHH6 h3mh 6hiJM o6;iyqeHbi B3HTbie b aBrycTe qepeHKH hbh, no- 
poAbi xoporno yKopeHHioHi,eHCH. HepeHKH B3HTbi cpeAHHHbie h Bepxymen- 
Hue no 25 hit. PaccTOHHHe ot ,/iaMnbi 15 cm ; 3Kcno3HUHH V 2 qaca, 1, l 1 ^ 
h 2 qaca. JXjik npeAOTBpameHHH noACbixaHHH qepeHKH bo BpeMH o6;iyqe- 
hhh HaxoAHJiHCb Ha MOKpoH (J)HJibTpoBajibHOH 6yMare. Floc^e o6./iyqeHHH 
qepeHKH BbicaaceHbi b hhjhkh c necKOM h noMemeHbi b opaHxcepee. 

Hepe3 BOceMb AHen y qepeHKOB HBbi Haqa^ocb KopHeo6pa30BaHHe 
b HeoAHHaKOBOH CTeneHH npw pa3^nqHbix 3Kcn03HUHHX, hto bhaho H3 
Ta6^. 2. 


TAEJIHUA 2 


3KCn03HUHfl 

Mhcjio qepeHKOB c 

KOpHHMH 

Be3 KopHeft 

Bepxymeq- 

Hbie 

CpeAHH¬ 

Hbie 

BepxymeqHbie 

CpeAHHHbie 

KoHTpOJIb 

18 

19 

7 

6 

V 2 q- 

25 

24 

0 

1 3arHH/i 

1 q. 

22 

25 

3 

0 

I 1 2 q. 

18 

22 

7 

3 

2 q. 

1 12 

23 

13 

1 


H3 Ta6^Hii;bi bhaho, qTO 3Kcn03HUHH b 1 / 2 q. h 1 q. CTHMy^npyeT 
o6pa30BaHHe KOpHeft nan y BepxymeqHbix, TaK h y cpeAHHHbix qepeHKOB 
hbh; npn l 1 / 2 , w 2 qacax haot TopMoaceHne y BepxymeqHbix, b to BpeMH 
KaK y cpeAHHHbix CTHMyjiHUHH, xoth h He3HaqwTe^bHO, ho npoAOJi- 
xcaeTcn. 

Pa3BHTHe qepeHKaMH hbu KopHeBOH CHCTeMbi qepe 3 15 AHeii noc/ie 
o6^yqeHHH bhaho H3 Ta6;i. 3. 

FIo^yqeHHbie AaHHbie no3Bo;iHK)T cA^aTb bhboa, hto A03bi b x j 2 q , 
1 q. h 1^/2 q. CTHMyjinpyioT o6pa30BaHne h pa3BHTHe KopHeft KaK y 
BepxymeqHbix, TaK h cpeAHHHbix qepeHKOB c toh pa3HHuen, hto ycepe- 
Ahhhux pa3BHTne hact Ayqme, A^HHa h hhcto KopHen 6o./ibme, h a ante 
A03a b 2 qaca, CHHHtaiomaH KopHeo6pa30BaHHe y BepxymeqHbix qepeH¬ 
KOB, y cpeAHHHbix npoAo;i>KaeT CTHMy^nunio (pHC. 1 h pnc. 2). 

KaK H3BeCTHO, 6 o^bmHHCTBO COpTOB n 6 ^ 0 Hb. BereTaTHBHO H./IH COBCeM 
He pa3MHO>KaeTCfl hjih c 6 onbmHM TpyAOM. JX/ih ce^eKUHOHepoB 
no^O)KHTeJibHoe pa3pemeHHe Bonpoca HMe^io 6 bi 6 o;ibmoe 3HaqeHne, TaK 
KaK Aano 6 bi B03M0x<H0CTb no;iyqaTb kjiohhuh MaTepHa^a ^io 6 bix copTOB. 
AaHHbie o CTHMyjiHpyiom.eM b^hhhhh y;ibTpa<J)Ho;ieTOBbix .nyqeft Ha pa3- 
BHTHe KopHeft y qepeHKOB hbbi HanpaBHJiH Mbic^b Ha ncc;ieAOBaHHe 
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Bonpoca o bjihhhhh sthx ;iyaeii m aepeHKH a6./iOHb. C stoio ue;ibK> 
6 h;ih b3hth TaK ace KaK y hbu BepxymeaHbie h cpeAHHHbie aepeHKH 
AByx coptob aSjiOHb „AHTOHOBKa“ h MHHypHHCKHH copT „Be.Tb(|);iep- 
KHTafiKa“ no 25 niTyK KaiKAoro copTa w no;io>KeHHH. 06^yneHne npoH3- 
BOAH/lOCb 1 J 2 H., 1, 1V 2 H 2 H. Ha paCCTOHHHH 15 cm ot jiaMUhi. Bbica- 

MceHHbie b necoK h noMemeHHbie b opaH>Kepee aepeHKH aepe3 2 1 / 2 Mecaua 
Heofipa30Ba^H Ka^^ioca, h He 6bi;io 3aMeaeHO 3aaaTKOB KopHeBoS cHCTeMbi. 
yMeHbuieHHe A03bi 9(J)(J)eKTa He jiano. 

C nejibw H3yneHHH bjihhhhh yjibTpacjiHOAeTOBbix ;iyaeH Ha pocr 
B3poc^oro BHHorpaAa H3 nHTOMHHKa 6bi^H B3HTbi OAHoroAOBa^bie no6erH 
copTa „PyccKHH Kohkopa". TmaTe;ibHo BbiKonaHHbie pacTeHna 6h^h 
nepecanceHbi b hiuhkh h noMemeHbi am onpaB^eHHH ot bosmoikhlix 
noBpe^KAeHHH Ha BepaHAe b TeHH. Mepe3 8 AHeif, b TeaeHHe KoTopbix 
hhkbkhx HeHopMa/ibHOCTen y Bbica^eHHbix pacTeHHft He HaS^ioAa^ocb, 
6bMo npoH3BeAeHo oS^yneHne. PaccTOHHHe ot ;iaMnbi ao BepxyuiKH 
no6era 15 cm . Tan ace KaK h b npeAbiAymnx onbiTax, o6^yqeHHe 

np0H3B0AH^0Cb pTyTHOH AyrOH 6e3 BKpaHOB B KOMHBTe c paCCeaHHUM 
CBeTOM npn 19° C. Bo BpeMa oS^yaeHHa TeMnepaTypa oko^o Bep- 
xyuiKH no6era nocTeneHHO nOAHHMa^acb h Aocrara^a noc^e 2 aacoB 
o6^yaeHna 28° C. 

flepeA o6^yaeHHeM 6bi;ia H3MepeHa AMHa no6era, yaTeHO KOJinaecTBO 
^iHCTbeB. 9Kcno3HUHa 10, 30, 60 h 120 mhh.; Ha6jnoAeHHH npOH3BOAHJincb 
okojio 2 1 / 2 Mec. ao onaACHaa JincTbeB. Bee onbiTHbie pacTeHna h koht- 
po^ib 6bi^n noMemeHbi b OAnnaKOBbix TeMnepaTypHbix h CBeTOBbix yc;io- 
bhhx Ha BepaHAe. UncjipoBOH MaTepna^ npHBOAHTca KaK cpeAHHH H3 
AByx noBTopHocTeft. 
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npnpocT o6^yqeHHoro no6era 3a 10 Anew noc^e o6./iy- 
h e h h h: 

KOHTpOJlb 10 MHH. 30 MHH. 60 MHH. 120 MHH. 

9 cm 8 cm 8 cm : 7 cm 20 cm 

B c^eAyiouiHe Asa Mecnua npnpocT Bbipa3H,/icfl c/ieAyiomHMH mnjipaMH: 

KOHTpOJlb 10 MHH. 30 MHH. 60 MHH. 120 MHH. 

32 CM 8 CM 11 CM 3 CM 1 CM 

TaKHM o6pa30M 9Kciio3Huhh b 10, 30 h 60 mhh. b nepBbie AecnTb 
AHeft cKO^bKO-HH6yAb 3aMeTHOro 3(jx|)eKTa He as;ih, 3kcho3hahh ace 
B 120 MHH. B 3HaHHTeJIbHOH CTeneHH CTHMy/IHpOBaAa pOCT. 

B Aa^bHeftmeM KapTHHa no- 
Jiyqn/iacb coBepmeHHO HHan: npn 
Bcex 3KCn03HUHHX HaGjIIOAaJlOCb 
TopMO>KeHHe pocTa h ocoGeuHo 
CHjibHoe npn o6/iyneHHH 120 
MHH.; MO>KHO CKa3aTb 6e30HIH- 
GOHHO, HTO pOCT nDH 3TOft 3KCnO- 
3HUHH npeKpaTHJICH, HTO H 

AOjdkho 6biTb, Tan KaK qepe3 10 
AHeft y pacTeHHH, oGjiyneHHbix 
60 h 120 mhh., BepxynieHHaH 
qacTb no6era Hana/ia 3aBBAaTb 
h qepe3 AeHb-ABa 3acox;ia; npn 
6o^ee HH3KHX 3KCII03HUHHX 3TO- 
ro HB^eHHfl 33M0THO He 6bI^O. 

Hto KacaeTCH^HCTbeB,To npn 
3KCn03HUHHX 10 H 30 MHH. nO- 
Bpe>KAeHHH He Ha6;noAa;iocb; 
npn 60 mhh. nepe3 10 AHeft noc/ie 
o6^yqeHHH Hana^ocb noGypeHne 
h 3acbixaHne ./incTbeB b BepxHeft 
qacTH noGera; nornG^H 25% 06- 
mero KOJinqecTBa jiHCTbeB; npn 
120 mhh. — 37%• OGmee no- 
)KejiTeHHe AHCTbeB nepeA ona- 
AeHneM y pacTeHHft, 3KcnoHH- 
pOBaHHblX y^bTpatjlHOJieTOBblMH 
jiynaMH 60 h^120 mhh., npon- 
30 uijio 3HaqHTe,ibHO paHbiue no 
cpaBHeHHio c KOHTpojieM h no- 
GeraMH, oG^yneHHbiMH 30 h 60 
mhh.; onaAeHne jiHCTbeB y o6;iy- 
qeHHbix 60 mhh. Hana;iocb Ha 
9 AHeft paHbine, a y oGjiyqeHHbix 
120 mhh. Ha 24 ahh, npHneM y 

nOC^eAHHX JIHCTbH B HH>KHeft 

nacTH noGera HMe^in He ace/iTbift, 
a Gypbift uBeT. 

J\m no^HOTbi KapTHHbi HeoGxoAHMO Gbi^o Gbi CAe^aTb uHTO^ornnecKHe 
H aHaTOMHHeCKHe HCC^ieAOBaHHH, HO 3a HeAOCTaTKOM BpeMeHH npHUIJIOCb 
oTjioacHTb hx Ha GyAymee npn noBTOpeHHH h pacmnpeHHH onbiTOB. 
Ha ocHOBe npoH3BeAeHHoro 3KcnepHMeHTa mo>kho onpeAejieHHO CKa3aTb, 



Phc. 1. 

KpHBbie KopHeo6pa30BaHHH BepxymeMHbix qepeHKOi 
HBbi noA B/iHHHHeM yjibTpa^HOjieTOBbix Ayqeft. 
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hto y^bTpa^HO^eTOBan aacrb cneKTpa, 
jiaMnofl, AeftcTByeT TopM03Hui,e Ha pocT 
HaHHHan c 10 mhh., a bo3mohcho h HHHce, 



Phc. 2. 


H3^ynaeMaH pTyTHO-KBapueBOH 
BHHorpa^a npn 3Kcno3HAHax, 
npnqeM npn 3Kcno3HUHax b 60 
H 120 MHH. — Bt/IHHHHe pa3- 
pymaiomee; Aa^bHeHUJHH pocT 
coBepmeHHo npHOCTaHaBAH- 
BaeTca. BpeAHoe AeftcTBne 
CKa3biBaeTCH He cpa3y noc/ie 
oSjiyneHHH, a cnycra 10 AHefi; 
b nepBbie ace ahh HaS^io- 
AaeTCH y no6eroB BHHorpaAa 
npH 120 MHH. 3KCn03HUHH 
CH^bHaa CTHMy^auHa. Kan 
bchkhh pa3Apa>KaiomHH (f>aK- 
Top, y^bTpa4)HO^eTOBbie nymi 
BHaaa;ie askdt noA'beM )KH3He- 
AeaTe^bHocTH, CBOAnuxHftca 
3aTeM k no^HOMy ynaA^y npn 
npOAO^OKHTejibHOM oSAvae- 
HHH. COBepiDeHHO HenOHHTHO, 
noaeMy aah nepBOHaaaAbHOH 
CTHMyJIHUHH Heo6xOAHMa 3KC- 
no3HUHa b TeneHne npoAOA- 
>KHTe/ibHoro BpeMeHH, 10,30, 
h 60 mhh. 3(J)(J)eKTa He AaioT. 
3tot Bonpoc, a TaKace h mho- 
rne Apyrne, b tom HHCJie h 
BAHHHHe y^bTpacf)HO^eTOBbIX 
Avaefi Ha OnoxHMHaecKHe npo- 
ueccbi, npoHcxoAHmne npH 
oOjiyneHHH b pacreHnax, Hy- 
HCAaioTca b AaAbHefimeM hc- 

c^eAOBaHHH. 

BAHHHHe Ha aHaTOMHHecKyio 
CTpyKTypy 


KpHBue KopHeo 6 pa 30 BaHHq cpe^HHHbix qepeHKOB TAy6HHa npOHHKHOBeHHH 

*hbw non BjiHHHHeM y/ibTpa(j)Ho.fieTOBbix Jiyqen. yAbTpa(j)HOAeTOBbJX AyaeH 

cpaBHHTeAbHO HesH^aHTe^bHa 
H nOTOMy TpyAHO OHCHAaTb, HT06bI OHH MOTAH KaKHM-AH6o O0pa3OM BAHHTb 
Ha r^y6oKo^e>KamHe TKaHH. Bo3mo>kho, hto xHMHaecKHe H3MeHeHHH, Bbi3BaH- 
Hbie o6;iyaeHHeM b noBepxHOCTHbix KJieTKax, MoryT BAHHTb Ha rAy6oKOAe- 
Hfamne KAeTKH, ho AOKa3aTe^bCTB 3Toro noKa mu He HMeeM. FI(J)eH(f)(J)ep 
(Pfeiffer, 110) coo6iu.aeT, hto pacTeHHa, Bbipocmne Ha AHeBHOM CBeTe noA 
Noviol „0“ CTeKJiOM, KOTopoe HCKAioaaeT bcio yjibTpa(J)HO^eTOByK) aacTb 
cneKTpa, 6 uah MeHee MomHbi, MeHee KpenKH h 6oaee boahhhctbi, aeM Bbi- 
pocuine noA ctckaom Corex~, KOTopoe nponycnaeT Bee yAbTpacf)HOAeTOBbie 
jiyqn coAHeaHofl paAHairHH. CAe^iaTb KaKne-AH6o 3aKAioaeHHH oo H3MeHeHHH 
aHaTOMHaecKoft CTpyKTypbi H3 Ha6AK>AeHHH ri(J)eft({)(J)epa Hejib3a, TaK 
i<aK AwaMeTp h BbicoTa CTefi^en, CBeacnn h cyxoft Bee, npoueHT ba3>khocth 
h XHMHaccKHe H3MeHeHHH He MoryT cjiyncHTb KpHTepneM aah cy>KAeHHa 
06 aHaTOMnaecKHX OTAHanax. IlonnoM (115) pa3HHUbi ycTaHOB^ieHO He 
6 uao. HHAHBHAyaAbHbie KOAeSaHna b aHaTOMHaecKOM CTpoeHHH 3Haan- 
TeAbHO 3aTpyAHH!OT noASop noAxoAHnrero h cpaBHHMoro MaTepna^a. 
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JXejify, Phtcoh h BecTfipyK (Delf, Ritson and Westbrook, 38), 
H3ynafl B03AeftcTBHe H3./iy qeHHH HeaKpaHupoBaHHOft pTyTHoft ;iaMnbi 
Ha jiHCTbH, ycTaHOBHjiH, hto KpoMe CMepTe./ibHoro A^ftCTBHH na anHAep- 
Ma^bHbie KJieTKH, ohh Ha6juojxajm yMeHbuieHHe TO^mHHbi jiHCTbeB, 6oj\ee 
KOMnaKTHyio na^ncaAHyio h rySqaTyio TKaHb h yMeHbmeHHe MexaHnqecKOH 
TKaHH. E^THH/UK (43) 3TH OnbITbl 6bI./IH nOBTOpeHbl, HO C 3KpaH3MH 
vita glass h;ih quartzlite glass, h CKOJibKO-HnSyAb 3aMeTHoro a$(J)eKTa 
HM He KOHCTaTHpOBaHO. 

H a h h (Dane, 33) onncajia BAHHHHe ./iyqeH, no./iyqeHHbix ot Heaxpa- 
HupoBaHHoft a>th Ha CTe6;iH coh. CTe6;iH o6^yneHHbix pacTeHHH 6biJin 
b no^Topa pa3a TO^me, qeM y KOHTpo^bHbix; KO^nnecTBO cepAUesHHHbix 
viyqen 6bi;io yMeHbmeHo; KneTKH MepHCTeMaTHqecKOH TKaHH He noTepa^H 
cnocoSHOCTH k ^e^eHHK) y o6./iyqeHHbix pacTeHHH 6o./iee ao-tithh cpoK 
no cpaBHeHHio c KOHTpo.oeM. B to BpeMH Kan KjieTKH cepAUeBHHHbix ;iyqeH 
npn oSbiHHbix yc^OBHHX ocTaBa^ncb napeHXHMaT03HbiMH, y o6;iyqeHHbix 
ohh pa3BHBa^iHCb b KCHjieMy h (J)^ 03 My; CTe6^H o6jiyneHHbix pacTeHHH 
^ejia/iHCb nycTbiMH. 

Abtopom He 6 uj \ ynTeH copTOBbift cocTaB onuTHbix pacTeHHft, He 6bi;ia 
AOCTaToqHO npoBepeHa HAfcHTnqHOCTb Bcex npoqnx ycJiOBHH onbiTa, h no- 
TOMy HeT AOCTaTOHHbix ocHOBaHHH npnnHCbiBaTb no.oyneHHbie 3(j)(jDeKTbi 
HCKJlKDHHTe^lbHO B03A6HCTBHK) V./IbTpa(f)HO./ieTOBbIX Jiyqeft. 

3aKaHHHBaH o63op yKa3aHHbix pa6oT, neo6xoAHMO otmcthtb, hto nep- 
Bbie BexH noc.TaB^eHbi, HyncHa Aa^bHenuian noApodHan pa3pa6oTKa Bonpoca, 
HTo6bi BbiHecTH oKOHqaTe/ibHoe peuieHne o b^hhhhh y./ibTpa(j)H0;ieT0B0fi 
nacTH cneKTpa Ha aHaTOMnnecKyio CTpyKTypy pacTeHHH. 

j^eHCTBHe Ha CTedjiH 

K^ioflBep (78) H3yna^ AeftcTBHe v;ibTpa(j)HOJieTOBbix ./iyqeH Ha moao- 
Abie npopocTKH Phaseolus multiflorus. ripopocTKH hmcah 12 cm bbicotu 
h odAyqaAHCb b TeqeHHe 6 qac. Ha paccTOHHHH 30 cm ot pTyrao-cepedpH- 
hoh KBapueBoft ^aMnbi. Bpe^Hoe BAHHHne CKa3a;iocb npe>KAe Bcero 
B nOHBJieHHH KOpHHHeBOH OKpaCKH Ha Tex CTOpOHaX CTe6^eft, KOTOpbie 
6b\m npHMO HanpaB^eHbi k HCTOHHHKy CBeTa, h 3aTeM Ha Apyron CTOpOHe 
CTedAeft nacTO noaBAHAHCb cAado KHCAbie KaneAbKH HH(j)HAbTpHpoBaHHoro 
KJieTOHHoro coKa H3 OTMepuiHX TKaHeft. flonepeqHbiH pa3pe3 noKa3a;i, 
hto b stom CAyqae OTMep^H qerape caoh kactok. 

K^iOHBepoM dbiAa T3K)Ke H3yqeHa rAydnHa npoHHKHOBeHHH yAbTpa- 
(f)HO^eTOBbIX Ayqeft B 3aBHCHMOCTH OT npOAO^)KHTe^IbHOCTH o6jiyqeHHH. 
CTedAH npopocTKOB c yace odpa30BaBineHCH nepBHHHOH ApeBecHHOH 
odAyqaAHCb 30 qacon. CTedAH noKa3aAH rAydoKOKopHqHeBypo onpacKy 
Ha o6^yqeHHOft CTopoHe, ho pocT npoAOA)KaACH decnpenaTCTBeHHO AaAee. 

Ha nonepenHOM pa3pe3e pacTeHHH, o6pa6oTaHHbix noAo6HbiM o6pa30M, 
6b\Jio bhaho, hto Bee KoAbua ao cocvaob ApeBecHHbi Ha odAyqeHHOH CTopoHe 
<5 biah CMoniueHbi. Bhao npoBepeHO, HacKOAbKO bahhiot nymi Ha cocyAti 
ApeBecHHbi, h ycTaHOBjieHO, hto KpacHan OKpacna c cf)^opor^iouHHOM h 
coahhoh khcjiotoh Ha Heo6JiyneHHOH CTopoHe HHTeHCHBHee, neM Ha Apyrnx. 

MHKpocKonHnecKoe HccJieAOBaHne o6.iyqeHHbix Ha paccTOHHHH 40 cm ot 
jiaMnbi b TeqeHHe 5 qac. CTed^en mo^oabix npopocTKOB Zea mats noKa3aJio, 
hto anHAepMHC h ot Tpex ao nnTH HenocpeACTBeHHO npHJieraKDiunx k neMy 
c^oeB cMopmH^HCb h OTMepjiH. TeHeBan CTopoHa 6bi^a coBepuienHO cBenca. 

HMeiomne xopomo pa3BHTyio KyTHKyjiy CTeS^H Hedera helix npn 
MHKpocKonnqecKOM H3yqeHHH noc^e oS^yqeHHH noKa3aJin HCHoe Kopnq- 
HeBeHne Ha od^yqeHHoft CTopoHe, 3nHAepMa-ibHbie KjieTKH OTMep^iH, h BHy- 
TpeHHee coAepxcHMoe npnodpeAo KopnqHeBbiH UBeT. 
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^eiicTBHe yjibTpa^HOJieTOBbix jiyqefi Ha KOpHH 

HccACAOBaHne bahhhhh Ha KopHeByio CHCTeMy He npuSaBHAO HHqerO’ 
HOBoro. OOAyqeHne Kaio h BepoM npoH3BOAHAOCb no a boaoi!, Aa6bi 
npeAOTBpaTHTb ncnapeHne h He^ocTaTOK ba3)khocth. KypMOH h H o hc b e 
noKa3a^n xopomyio npoHnnaeMocTb boam rjik yAbTpa(j)HOAeTOBbix Ayqen. 

HccAeAOBaHne T h a h a (Tian) noKa3aAO, hto npn bo3A6hctbhh y/ibTpa- 
(J)HOAeTOBbix Ayqen b boag o6pa3yeTcn HeSoAbinoe KOAnqecTBO nepeKHCH 
BOAopoAa, ho 9Ta BeAHqnHa HacTOAbKO MaAa, hto He MoxteT Bbi3BaTb 
6aKTepnuHAHoro bahhhhh. 

y oSAyneHHbix KopHen Zea mats OTMepAH boaockh h caMbin Hapy>KHbiH 
CAOH, TAyOOKO HAym-HX nOBpeiKAeHHft HHKOrAa He Ha6AK)A3AOCb. KopeHIKH 
npeBocxoAHO pocah A^Abine. Mepe3 AeHb nocAe oOAyqeHHH 3aqacTyK> 
3aMenaAOCb o6pa30BaHne aHTOunaHa Kan Ha odAyqeHHon cTopoHe, Tax 
TAaBHbiM o6pa30M Ha 3auiHin;eHHbix MecTax. AHTOunaH HaxoAHACH b rAy- 
6oKOAe)KamHX caohx. y KopeuiKOB Cucurbita pepo oTMHpaHne Hapy>KHon> 
CAOH KAeTOK oqeHb HCHO. 

Ha6AIOAeHHH HaA paCTeHHHMH, BblpOCUIHMH nOA CneUHaAbHbIMH CTeK- 
AaMH, nponycKaiomHMH yAbTpatJjHOAeTOBbie Ayqn 

06AacTb yAbTpa(J)HOAeTOBOft qacra cnempa ot 290 ao 313 w He npo- 
nycKaeTcn 06biKH0BeHHbiM okohhmm ctckaom, a Me>KAy TeM OHa Ba>KHa 
no MHeHHio MHornx HccAeAOBaTeAen aah HopMaAbHoro pa3BHTHH h coctoh- 
HHH 3AOpOBbH BHCIHHX ACHBOTHbIX, H nOTOMy BnOAHe eCTeCTBeHHO B03HHK 
Bonpoc 06 H3roTOBAeHHH pnAa CTeKOA, nponycKaiomnx yAbTpa(J)HOAeTO- 
Bbie Ayqn. AHrAnqaHaMH 6mah H3rOTOBAeHbi pa3AHqHbie „Corning glass* 
h „vita glass", y HeiviueB TaioKe HSBecTHo SoAbmoe KOAnqecTBO ctckoa, 
HMeiomHx caMue pa3HOo6pa3Hbie Ha3BaHHH, KaK to: Uviol-Glass UIoTTa 
h K° (Schott u. Genossen) U-Glass, Ultraviolet - Glass, Ufau, Ultra, Bre- 
phos, Ultravit, Sendlinger, Bios h Sanalux. Uviol 6hao HafiAeHO npoBOAamnM 
SoAee BbicoKnft npoueHT yAbTpa(j)HOAeTOBbix Ayqeft no cpaBHeHHio 
c ApyrnMH. 

Bee HOBbie cTeKAa 3HaqHTeAbHO OTAnqaioTCH Apyr ot Apyra cnoco6- 
HOCTbKD npOBOAHTb yAbTpa(j)HOAeTOBbie Ayqn H npHTOM HCKOTOpbie H3 HHX 
COAHpH3HpyiOTCH, H qaCTb HX npOBOAHMOCTH TepHeTCH. COAHpH3aiJHH MHOTO 
6oAbnie, KorAa CTeKAO ynoTpeOAHCTcn aah ncKyccTBeHHoro CBeTa pTyraoft 
AaMnbi, qeM aah oObiqHoro coAHeqHoro CBeTa. 

K COKaAeHHIO, CTeKAa He TOAbKO OTAHqaiOTCH B CTeneHH npOXO)KA6HHH. 
yAbTpa^HOAeTOBbix Ayqen, ho TaKnce pa3AHqHbie CTeKAa coBepmeHHO 
HeoAHHaKOBO nponycKaioT BHAHMyio qacTb cneKTpa, a rAaBHbiM o6pa30M 
HH(})paKpacHbie Ayqn. riocAeAnee oOcTOHTeAbCTBO, KaK H3BecTH0, Bbi3bi- 
BaeT pa3HOCTb xeMnepaTypbi noA pa3AnqHbiMH CTeKAaMH. FIoaTOMy noAy- 
qeHHbie c ynoMHHyTbiMH CTeKAaMH pe3yAbTaTbi He MoryT 6bm ueAHKOM 
OTHeceHbi 3a cqeT yAbTpa(j)HOAeTOBbix Ayqen, ho aoa^khh 6biTb npnnncaHbi 
TaKA^e n o6men npOBOAHMOCTH ynoTpedAeHHbix ctckoa. 

Bo MHornx npoAeAaHHbix c yKa3aHHbiMH CTeKAaMH sKcnepnMeHTax 
He 6biAH AOCTaToqHO tohho KOHTpoAnpoBaHbi Bee npoqne ycAOBHH, KpoMe 
odAyqeHHH, n noTOMy noAyqeHHbie pe3yAbTaTbi He ocodeHHO y6eAHTeAbHbi. 
B HHbix CAyqanx ynOTpedAHAOCb cahuikom MaAO onbiTHbix pacTeHnft, 
B HHbix 6bIA HeAOCTaTOK nOBTOpHOCTH, a eCAH OHa H 'dblAa, TO OqeHb 
qacTo pe3yAbTaTbi noAyqaAHCb pa3HopeqnBbie. BoAbuiHHCTBO onbiTOB CTa- 
BHAocb aah npaKTHqecKHx nejiePi BAaAeAbuaMH opaH^epen, caAOBOAaMH, 
UBeTOBOAaMH 6e3 Ha^AOKamero HayqHOro iiOAXOAa, h hx Hy>KHO paccMa- 
TpHBaTb KaK nepByio nonbiTKy noAOflTH k paapemeHHio Bonpoca. Han6oAee 
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TmaTe^bHbie nccAeAOBaHHH 3a nocAeAHee BpeMH 6b\ji h npon3BeAeHbi 
Hhcthtytom Boyce Thompson’a. HecxoAbKO bhaob uneTyiunx pacTeHHft 
6hah BbipameHbi noA „Uviol“ creKAOM, npoBOA*nuHM ao 80°/ o xpaHHen 
y^bTpac{)Ho^eTOBOH qacTH coAHeqHoro cneKTpa; pa3HHubi b pocie, Bpe- 
MeHH uBeTeHHH h KOJiHnecTBe uBeTOB He HaSAiOAaAOCb no cpaBHeHHio c pa- 

CTeHHHMH Tex }Ke BHAOB, BHpOClHHMH nOA 06bIHHbIMH OpaHXtepeHHblMH 
CTex^aMH. 

O c m y h (Osmun, 107) noAyqHA dAaronpnHTiibie pe3yAbTaTbi aah 
ca^aTa h peAHCKH, BbipameHHbix nOA „vita glass", ho Te >xe pacTeHHH 
npn noBTopeHHH onbiTOB Ha CAeAyioiuHH toa asah npoTHBonoAO>KHbie 
pe 3 y^bTaTbi. FlepBbift toa peAnc, KyAbTHBHpoBaHHbin noA „vita glass", 
Aa/i npnSbiAb Ha 71 °/ 0 b Bece Bcero pacTeHHH h Ha 124°/ 0 b Bece Kopne- 

n^OAOB no CpaBHeHHIO C paCTeHHHMH nOA 06bIHHbIM CTeKAOM. Tohho Tax 
ace caJiaT noA „vita glass" npeBoexoAHA Ha 76% b Bece h 06pa30BbiBaA 
6oAee KOMnaKTHbie toaobkh. Ha CAeAyioiuHH toa peAuc asa b cpeAHeM 
Ha 10% MSHbine b Bece noA „vita glass" no cpaBHeHHio c oObiHHbiM 
CTeK^OM b oahom onbiTe h Ha 14°/o b ApyroM. CaAaT noA o6bi^HbiM 
CTen^oM Ha BTopoft toa npeB30iueA Bbipocinnft noA „vita glass" Ha 3%. 

Tothhtbm h Myp (Tottingham and Moore, 169) cooSiuaioT 06 

HCC^eAOBaHHHX B 3T0M HanpaBAeHHH Ha BHCKOH3HHCKOH arpOHOMHHeCKOH 
CTaHu.Hn. B oahom CAyqae 6bi.ao b3hto HeOoAbiuoe hhcao sioeMnAapoB 
AfieHaAuaTH pa3AHHHbix bhaob pacTeHHH h BbipameHO noA „vita glass" 
b TeneHne HecKOAbKHX HeAeAb; KOHTpoAb 6ha noA odbiKHOBeHHbiM 
cTeKJiOM. CpaBHeHHe npon3BOAHAOCb b Be^HHHHe pocTa, cyxoM Bece, 
a KpOMe Toro npOH3BeACH XHMHqeCKHH aHaAH3 OnbITHbIX H KOHTpOAbHbIX 
pacTeHHH. KaKHX-;iHOO dAaronpnHTHbix pe3yAbTaTOB b doAbniHHCTBe 
oiynaeB noAyqeHO He 6biAO, a ecAH ohh h noAyuaAHCb, to aBTopbi 
Hcc^eAOBaHHH CKJiOHHbi CKopee Bcero othccth hx k doAbineft HHTeHCHB- 
hocth paAwaAHH noA „vita glass", a xpoMe Toro „vita glass" nponycxaeT 
mhoto HH(j)paKpacHbix Ayqefi, hto, KOHeqHO, Taxxce motao oxa3aTb CBoe 
BAHHHHe. 

HandoAee AOCTOBepHbie pe3yAbTaTbi 6mah nOAyqeHbi oTHOCHTeAbHo 
yBe^iHqeHHH AnnoHAOB y pacTeHHH, Bbipocuinx noA „vita glass". B nHTH 
H3 UieCTH OnbiTOB 3(J)HpHbIH 3KCTpaKT H3 3THX paCTeHHH ASA HeSOAblHOe 
noHHHceHne hah xce paBHyio BeAnqHHy ahhohaob no cpaBHeHHio c pacre-. 
hhhmh noA oSbiHHbiM CTeKAOM. B OAHHHaAuaTH cAyqanx noAyqnAOCb 
nedoAbmoe nOBbiineHne npoueHTa noA „vita glass". B Apyron CTaTbe, 
O3ar^aBJieHH0ft „Are Leaf Lipides Responsive to Solar Radiation" OTMe- 
naeTca bmcokhh npoueHT ahhohaob jijih TOMaTOB, Bbipocuinx noA „vita 
glass". 

Xoth npoueHT noBbimeHnn HeBeAHK, Bee >xe oh nOAyqaAcn bo MHOrnx 
CAyqanx h yxa3biBaeT Ha 3(f)4)eKT „vita glass". HecoMHeHHo b BHAy Bbirne 
OTMeneHHbix HeAOCTaTKOB yKa3aHHoro CTexAa, 3(j)(f)eKT He MonceT 6hiTb 
uejiHKOM OTHeceH k noAoce cneKTpa ot 290 ao 310 

B Ahtahh 6biAO npoAeAaHO doAbinoe KOAHuecTBO onbiTOB c „vita 
glass*, ho Bee ohh CTpaAaioT OTcyTCTBneM HaA^e^aiuero KOHTponn 3a 

npOHHMH yCAOBHHMH. 

06cTOHTeAbHaH pafioTa no 3TOMy Bonpocy 6biAa CACAaHa b IllBeuHH 
JIaMnpexTOM (Lamprecht, 84). Oh H3yqaA pacTeHHH, Bbipocmne noA 
^Helasan glass", KOTopoe npoBOAHT okoao 50°/o coAHeqHOH paAuaunH 
OT 290 AO 310 |a;j., HeCKOAbKO SOAbUIHH npoueHT yAbTpacf)HOAeTOBbIX 
Ayqen, qeM „vita glass", ho He Taxon BbicoxHH, xax „Uviol-Glass". 
'PacTeHHH 6hah TiuaTeAbHO nepecaxceHbi, OKpyncaioiuHe ycAOBHH, HacxoAbKo 
B03MO>KHO, ypaBHHBa;iHCb; CTeKAa B OnbITHOH H KOHTpOAbHOH TenAHUaX 
iWAH B3HTbI OAHHaKOBbIMH nO TOAIUHHe C UeAblO H36eACaTb pa3HHUM 
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b HHTeHCHBHOCTH cBeTa. JXjix Ka>KAoro onbiTa 6pa;iocb He MeHee 40 
pacTeHHH, h Ka>Kfl.aH cepHH onbiTOB noBTopajiacb HecKOJibKO paa. Pe3y;ib- 
TaTbi o6pa6oTaHbi eraTHCTHqecKH h B03M0)KHbie ohih6kh yqTeHbi. Onpe- 
AeJiHJicn CBencHH h cyxon Bee h c^ejiaHbi 6biJin XHMHqecKne aHa;iH3bi. 
O^Ha cepHH onbiTHbix pacTeHHH nacTepHana h pe^nca b oTHomeHHH 
ypoxcan KOpHenjiOAOB ^ajia coBepmeHHO OAHHaKOBbie pe3y;ibTaTbi. Use 
cepHH cajiaia He jxajm 3HaqHTejibHon pa3HHUbi b cBe>KeM h cyxoM Bece 
noA oObiHHbiM THnoM CTeKJia, noA „Helasan glass" cyxon Bee HecKOJibKo 
noBbicHJiCH.XlBe cepHH innnHaTa Aa^iH pe3y^bTaTbi, nOAoOHbie TeM, KOTOpbie 
no;iyqeHbi c ca;iaTOM. 

Ha ocHOBe bthx 9KcnepHMeHTOB bo3mo>kho ycTaHOBHTb He6o^biuoe 
yBeJiHneHHe cyxoro Beca noA BjiHHHHeM y^bTpa(j)H0JieT0B0ft nojiocbi 
cojiHeHHoro cneKTpa, ho Bee nee Ann OKOHqaTeAbHoro pemeHHH Bonpoca 
Hy>KHbi ^ajibHefinine HccJieAOBaHHH. JXnn npaKTHqecKHx ue^en, iio MHeHmo 
JlaMnpexTa, cTeKJio „Helasan“ He HMeeT 6o-/ibnioro 3HaqeHHH. 

3aKJiioHaH o63op Hce^ejiOBaHHH, KacaioiunxcH BbipamHBaHHH pacTe¬ 
HHH noA cTeKJiaMH, nponycKaiomHMH yAbTpatj)HOAeTOBbie Jiyqn, HyacHo 
CKa3aTb, hto H3 MHOrwx cooSmeHHH T0./ibK0 He6o;ibniaH nacTb yKa3biBaer 
Ha 6^aronpHHTHbie pesy^bTara, h to coMHHTeAbHbie. flpyrne TpaKTyio t 
hah o npoTHRopenHBbix pe3yjibTaTax, b 6o;ibniHHCTBe CJiyqaeB HenoBTO- 
pHMbix, hah CAerna SAaronpnHTHbix, hah xce 6e3pa3AHqHbix. HenoTopbie 
npHnHCbiBaioT noAyqeHHbie noAO)KHTeAbHbie hah oTpnuaTeAbHbie 9 (J)(})eKTbi 
noBbiuieHHio TeMnepaTypbi noA cneunaAbHbiMH CTeKJiaMH. Han6oAee 
TiuaTe^ibHo npoBeAeHHbie BKcnepHMeHTbi pa3Hnubi He AaioT. 

3aK^K)neHHe 

HecMOTpa Ha 6oAbinoe KOAHqecTBO HCCAeAOBaHHH, KacaiomHxcn 
bahhhhh yjibTpac})HOJieTOBbix Ayqefi Ha Bbicmne pacTeHHH, Bee nee ao 
H acToamero BpeMeHH mbi HMeeM TOAbKo 6onee hah - MeHee noAnyio 
KapTHHy o pa3pymHTeJibHOM hx aohctbhh. MHorne onbiTbi npoBOAHAHCb 
6e3 AOCTaTOHHoro HayqHoro noAXOAa c ueJibio noAyqHTb SbicrpbiK 
9(J)(J)eKT. B 6o^buiHHCTBe pa6oT He^ocTaeT KOAHqecTBeHHoro yqeTa o6;iy- 
qeHHB, a MextAy TeM HaKanAHBaHne KOAHqecTBeHHbix AaHHbix noMO>KeT 
OTbICKaTb (J)H3HHeCKHe H XHMHqeCKHC 06 'bBCHeHHB AeHCTBHH y^bTpa(})HO- 
^eTOBbix JiynePi Ha acHBbie KjieTKH. HeAOCTaTOK KOAHqecTBeHHbix H3Me- 
peHHH cneKTpa^bHbix KaqecTB HCToqHHKa paAnaunn cocTaBAaeT CAa6biH 
IiyHKT MHOrHX HCCAeAOBaHHH, H nOTOMy nOqTH HeB03M0)KH0 yCTaHOBHTb 
KaKHe-^n6o cooTHOmeHHB hah o6 , bBCHHTb noAyqeHHbie pe3yAbTaTbi. 

EIpo6jieMa HecoMHeHHO qpe3BbiqanHO CAoacHaa, TpeOytomaa no^Sopa 
HCKJiK)qHTeJibHo Ao6poKaqecTBeHHoro onbiTHoro MaTepna^a, coOjiiOAeHHH 
OAHHaKOBbIX yCJIOBHH KaK no OTHOUieHHK) K OnbITHbIM paCTeHHHM, TaK H 
k KOHTpo^iio. Ba>KHO KaK npn o6/[yqeHHH y;ibTpa(J)HOJieTOBbiMH jiyqaMH, 
TaK h npn Aa^ibHeHuieM pocTe pacTeHHH Becra yqeT h BbipaRHHBaTb 
b onbnax h KOHTpo^e HH(J)paKpacHyio paAnaunio. Bo mhothx nccjieAOBa- 
hhhx He H3MepHJiacb no^Han paAHaunn, npoxoAHMOCTb 9KpaHOB Ann Tex 
hjih Apyrnx ^yqefi, He 6bijm nojiyqeHbi cneKTporpaMMbi paAHauHH. OqeHb 
HeMHorne aBTopbi H3MepnjiH o6myK) BHeprnio h^h pacnpeAe^eHne ee 
b y^bTpacJ)Ho^eTOBOH qacTH cneKTpa, kotopwm ohh no^b30Bajincb npn 
cbohx onhiTax. FIomhmo yKa3aHHoro He MeHee BaxcHO 3HaTb, KaK 
H3yqaeMbie pacTeHHH hjih qacTH hx nor^omaioT pa3^HqHbie qacTH cneK¬ 
Tpa H Ha KaKOM npOTH)KeHHH. B03M0)KH0, qTO (})OTOXHMHqeCKHe peaKUHH 
b pacTeHHHx MOryT 6biTb 3HaqnTeJibHO ycKopeHbi b oraocHTe^bHO 
6 jih3khx o6jiacTHX cneKTpa, cn^bHO a6cop6HpyeMbiMH 9 Thmh pacTe- 
HHHMH, B TO BpeMH KaK CpaBHHTeJIbHO BbICOKaB HHTeHCHBHOCTb B qaCTK 
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cneKTpa cjia 6 o h;ih coBceM He noiviomaeMoro MoryT He /urn* ycKopeHHH 
peanuHH. 

B 3aKJiiOHeHHe CHHTaio Heo6xo^HMbiM noS^aroAapHTb aAMHHHCTpauHio 
Ce^eKuHOHHO-reHeTHHecKofi CTaHUHH hm. H. B. MnqypHHa 3a bo3mo)k- 
HocTb npoBecTH b ee ;ia6opaTopHH h c noMombio nepcoHaTia ciaHUHH 
yKa3aHHbie b CTaTbe npe/tBapHTejibHbie onbiTbi no o6;iyqeHHK) ceMHH 
hStiohh, qepeHKOB hbh h hSjiohh h no6eroB B3poc./ioro BHHorpa^a. 
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JIHMHblE H3BECTHH 


I BjiaAHMHp CeMeHOBHH ^OKTypOBCKHfl 

20 Mapra 1935 r. cKOHHaAca BbiAaiomHftca pyccKHft 6o.aoTOBeA h 3Ha* 
TOK HeTBepTHqHHX OTflOHCeHHfi BAaAHMHp CeMeHOBHH AOKTypO BCKHft. 

Heoacn^aHHaH CMepTb BbipBaAa ero Ha 51-m roAy hch3hh, b no^HOM 
pacpBeTe chji, H3 KHnyneft pa6oTbi. 

y^ce Ha btopom Kypce Mockobckoto yHHBepcHTeia B. C. onpeAe/iH^ic? 
nan 6oTaHHK h Kai< HHHunaTHBHbift paCoxHHK. B KanecTBe cenpeTapH 

CTy/i,eHHecKoro „KpyiKKa a^h 
HCC^ e^OBaHHH pyccKOH npn- 
poAbi" oh opraHH3yeT ecTe- 
CTBeHHO-HCTOpHHeCKHe 3KC- 
ne^Hu,HH CTy^eHTOB b 1905r. 
b 6 biBiu. MnHCKyK) ry6. h b 
1906 r. — Ha YpaA. 

B 1905 r. b 2-fi khhhckc 
„T pyAOB“ KpyacKa, BbimeA- 
meft noA ero peAaKuneii, 
noHBJiaeTCH ero nepBaa Ha- 
yHHaa paSoTa, aBHBmaaca 
pe3yjibTaT0M sthx noe3AOK. 
floc^e roAHHHoro npenoAa- 

B3HHH B CpeAHeft IHKOJie B 
OAecce, B. C. paOoTaeT b Ka- 
necTBe SoTaHHKa IlepecejieH- 
necKoro ynpaBAeHHHBSKcne- 
Ahuhsxb AMypcKyio o6^iacTb 
(b 1908 r. b SacceiiHe p.p. 
Hopbi h MaMbma, b 1909 r. 
b SacceftHe p. TbipMbi), ho 
B. C. .HoKTypOBCKHii b^ 1929 —.1930 r.r. yace B HHBape 1910 r. 

yBOJibHseTCH co cjiy>K6u no 
nepece.aeHHecKOMy ynpaBJieHHio 3a cboh BbiCTynaeHHa, Kan nenarabie, 
Tan h Ha coBemaHHflx h Ha co6paHHHx HaynHbix oOmecTB, b KOTopbix oh 
noABepraa pe3Koii KpHTHKe HeAoCpocoBecTHyio AeaTeabHOCTb flepecejieH- 
necKoro ynpaBaeHHa. 

PaiiOHbi HCC^eAOBaHHfi B. C. b AMypCKoft ofi^acTH 6 hah cHAbHO 3a6o- 
AoneHbi, ho 6oAOTa bo BpeMH aMypcKnx ancneAHUuft 6 h^h He eAHHCTBeH- 
HblM 06teKT0M HCCJieAOBaHHfi B. C., H TOjIbKO B 1912 r. CO^IOTa CT3H0- 
BHTca ochobhoU 3aAaneft h -reMOil HCCAeAOBaHHfi B. C., HCCAeAOBaHHfi, 
peAuiHxca 3aT6M c HeyTQMHMOii aHeprHeft ao caMoft ero CMepTH. 
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HecMOTpa Ha orpoMHyio apyAHimio, B. C. 6 bw oraiOAb He „Ka 6 HHeT- 
hhm yneHHM". 

Cbohmh HCC^ieAOBaHHHMH oh noKpbia orpoMHyK) n^omaAH. KpoMe 
BbimeynoMHHyTbix pafioHOB, oh pa6oTa/i laKace b A6xa3HH, b poAHOft 
eMy 6. XepcoHCKOft ry6. (oh poahjich b ceMbe npenOAaBaTejm b r. Hhko- 
jiaeBe), b Flojiecbe, b UJBeuHH h HopBernn (1914), b 66 . MepHHroBCKoft, 
y<j)HMCKOH, rieTporpaACKOft, MOCKOBCKOH, TBepCKOft, BflaAHMHpCKOft, 
CMO^eHCKOH, HHHceropoACKofi, BojioroACKofi, ApxaHre^bCKOii, Koctpom- 
CKoft ry6epHHHx, b 3aKaBKa3be, b 3anaAHoft Ch 6 hph, b Eapa6HHCKofi erenn 
H B OKpeCTHOCTHX TlOMeHH, KpOMe TOTO 9KCKypCHpOBa.fi no flnOHHH, 
<J)HH^HHAHH, CKaHAHHaBHH, MeXO-CjlOBaKHH H no^biue. 

B. C. floKTypoBCKHfl H 3 yna.fi He TO-fibKO CTpoeHHe h AHHaMHKy 
6 o^ot, ho h 6 bi.fi nHOHepoM npHMeHeHHH y Hac b CoK> 3 e nbiJibneBoro 
aHa^H 3 a k H 3 yneHHio hctophh pa 3 BHTHH pacTHTe^ibHoro nonpoBa CCCP 
b nocjie^eAHHKOBbifl nepnOA. 

BcjieA 3 a B. H. CyKaneBbiM oh 3 aHHMaeTcs H 3 yneHHeM cTpararpa- 
(|)HH 60 ,fi 0 T H ■„nOrpaHHHHbIM r0pH30HT0M“ B 0 C 06 eHH 0 CTH. 

B 1924 r. B. C. npHcyacAaeTCH 30Ji0Taa MCAa-ai* reorpafJmnecKoro 
o 6 mecTBa 3a ero pa 6 oTbi naH3yHeHHio topcJjhhhkob. 

C^ieA^ BHHMaTe^ibHO 3a 3arpiTHHHH0ft ^HTepaTypoft h 6 yAynn ./ihhho 
3 H 3 KOM c KpynHefiuiHMH eBponeflcKHMH 6 ojiOTOBeAaMH, B. C. MHoro 
coAeflcTBOBa.fi TOMy, hto coBeTCKoe 60 /iOTOBeAeHHe b HacTOHm.ee BpeMH 
3aHHMaeT oaho H3 nepBbix MecT b Mnpe nan no mnpoTe oxBaTa, TaK 
h no BbicoTe ero TeopeTHnecKoro ypOBHa. 

B 1922 r. hm ony 6 jiHKOBaHo o 6 cTOHTejibHoe pyKOBOACTBo no 6 o^oto- 
BeAeHHio „Bo^oTa h top<J)hhhkh, pa3BHTne h CTpoeHHe hx“ (MocKBa, 
220 CTp.). B HeM BnepBbie 6biJia AaHa Ha pyccKOM H3biKe o 6 cTOHTe;ibHaH 
CBOAKa pyCCKHX H HHOCTpaHHbIX pa 6 oT no Bonpocy 0 CTpoeHHH H B03- 
pade T 0 p(JiHHHK 0 B. KHHra ara nocjiyjKH^ia toahkom a^h nOHB.fi chhh pHAa 
pa 6 oT no H3yneHHio nyreM nufibueBoro aHajiH3a hctophh pa3BHTHH 
pacraTe^bHoro nonpoBa CCCP b nocjie/reAHHKOByio anoxy. 

Bcero 3 a nepnoA c 1905 no 1934 r. B. C. HanncaHo 96 pa6oT. 
H3 HHX TOp(J)HHHKaM n0CBHm6H0 0K0./I0 75. 

Mhoto nopa 6 oTa.fi B. C. TaKHce no co 3 AaHHio KaApoB 6 ojiotob 6 aob. 

Oh HHTa/i jieKn,HH Ha Kypcax no ToptJnmoMy AeJiy, 6b\n npo(J)eccopOM 
Mockobckoto MeaceBoro HHCTHTyTa, rAe 060 pyAOBa.fi 6 oTaHHnecKHfi Ka 6 n- 
HeT, MocKOBCKoro BeTepHHapHoro HHCTHTyTa, MockobckoA ropHofl anaAe- 
MHH, MOCKOBCKOrO TOp^JHHOrO HHCTHTyTa, MOCKOBCKOA npOMbimJieHHOfi 
anaAeMKH, HHCTHTyTa 3e.\i.fieycTpoflCTBa; hht3ji oTAejibHue Kypcu: Ha 
TOp^HHbix Kypcax Topcj)HHofi nacTH HapK 0 M 3 eMa, 6 hb. ToptJmHofl anaAe- 
mhh, Ha Kypcax npn rHApoMOAy-fibHofl nacTH HK3, b JleHHHrpaACKOM 
TeXHOaOTHHeCKOM HHCTHTyTe, MOCKOBCKOM CTpOHTeJlbHOM HHCTHTyTe, 
b I Mockobckom yHHBepcHTeTe, b BefiopyccKOM roc. yHHBepcHTeTe. 

y* sroT npocTofl nepeneHb noKa3biBaeT, KaKHe pa 3 HOo 6 pa 3 Hbie Be- 
AOMCTBa h yne 6 Hbie 3aBeAeHHH cyMe.fi 3 anHTepecoBaTb B. C. CBoefl jik>6h- 
MOfl AHCUHnJIHHOfl. 

HyxcHO jih Ao 6 aB^iHTb, hto b 6 ojibmHHCTBe nepenHC-fieHHbix By30B 
B. C. 6 bi.fi nepBbiM npenoAaBaTejieM no CBoeMy npeAMeTy h TOpH.fi 
Aopory a^ih cbohx 6 o./iee mojioahx TOBapnmeft. 

B 1930 r. bo BpeMH II Mea<AyHapoAHoro noHBeHHoro KOHrpecca B. C. 
3aBeAHBaa ceKimefl 6 ojiot h pyKOBOAH.fi SKCKypcHHMH naeHOB KOHrpecca 
no Top<j)HHHKaM PCOCP h 3 aKaBKa 3 bH. Bbia npeAceiaTe^ieM ceKU,HH 
6 o^ot no CCCP b MeJKAyHapoAHOM o 6 mecTBe noHBOBeAOB. PeAaK- 
THpOBa.fi COBMeCTHO C npO(}). KoCTHKOBbIM VI TOM „TpyAOB Me>KAy- 
HapoAHoro noHBeHHoro KOHrpecca". 
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CoBeTCKaH Hayna h o6mecTBeHHOCTb JiHuiHJiHCb b jimxe B. C. Kpyn- 
Horo yneHoro h opraHH3aTopa, a £py3bH — xopouiero, ocTpoyMHoro tobb- 
prnua, roTOBOro Bcer.ua noAejiHTbca cbohmh 3HaHHHMH h noMo^b b pa- 
6oTe. 

A. fl . HAbUHCKUtl 


nepeqeHb neqaTHbix TpyuoB npo<|>. B. C. floKTypoBCKoro 

1. K <J)Jiope rora XepcoHCKofi ry6. Tpyabi cTyaeHq. Kpywna juih HCCJieaoB. pyccK., 
npHpoflbi, coct. npH Mockobck. yH-Te. Kh. 2, MocKBa 1905. 

2. TeopHH MyiauHH ,ne-<l> p h c a h Teopna JX a p b h h a. TaM we. 

3. IIpHMoe npHcnoco6jieHHe h o6pa30BaHne bhaob no B eT t ui t e h h y. >Kypn. 
,EciecTB03HaHHe h reorpat^HH 4 JMs 7. iVIocKBa 1906. 

4. OineT o noe3HKe b Mhhck. ry6 . jictom 1905 r. (cobmcctho c apyrHMH). Tpyau 
CTyaeHq. KpywKa ajih Hccjiea. pyccn. npHpojibi. Kh. 3. MocKBa 1907. 

5. OqepK pacTHTeJibHOCTH MHHCKoro flojiecbH. TaM we. 

6. K (jjjiope cpeaH. ypajia. M3BecTHa CITB BoiaHHq. Ca,na t. 8, Ns 2, 1908. 

7. O pactmejibHocTH HepHoro Jieca (XepcoHCKofi ry6.). Tpy^u BoiaH. cana lOpbeB- 
CKoro yH-Ta. T. VIII, 1908. 

8. floe3,nKa Ha B3bi6cKHfi xpe6er b 1907 r. H3B. KaBKa3 CK. ota. Pyccn. reorp. o6-Ba, 
T. XX, Ns 1. Th(J)jihc 1909. 

9. OnncaHHe 6 ceMencTB h 6 poaOB b „<l>jiope EBpon. Pocchh* 4>e.nqeHKO h 4>jiepoBa. 
H3A. JTeBpneHa. CflB. 1909. 

10. XBOHHbie (rojioceMeHHbie) Ch 6 hpii. Bbin. 2. w HjuiK)CTpHp. onpeaejnrrejib pacT. 
Ch 6 hph“. H 3 a. nepecejieHqecKoro ynpaBJieHHsi. CTIB. 1909. 

11. .Crenn 4 AMypCKoii o 6 ji. H3b. 06ji. 3eMCK. nepeceaeHq. opraHH3auHH Ns 26. 
IloJiTaBa 1909. 

12. nporpaMMa juin Ha6jiioneHHH Mep3JiOTH b noqBe (coBMecTHO c H. H. II p o x o- 
pOBbiM b IlporpaMMax hjih 6oiaHnq. HCCjieaoBaHHfl. H3fl. BoTaHHKO-reorp. noAKOMuccHH 
§OJIbHO-3KOHOMHq. o-Ba CflB. 1909. 

13. BaccenH peKH Hopbi (AMypcK. o 6 ji.) b IlpeABapHTejibHOM oiqeie o 6oiaHHq. Hccaen. 
b Cn6HpH h TypKeciaHe b 1908 r. M3H. IlepecejieHq. ynp. CflB 1909. 

14. PacrHTejibHocTb 6accenHa p, Hopbi h MaMbiHa b AMypCKOft o 6 ji. (noJiHbitt omei). 
Tpyubi no^B. 6oiaH. stccneflHUHH no Hcc-nen. kojiohh 3. panoHOB b A 3naTCK. Pocchh. H3a. 
nepeceaeHH. ynpaBJi. 4. II, b. I. CI1B. 1909. 

15. BaccenH p. TbipMbi (AMypcK. c 6 ji.). B npenBapHTe-ibHOM omeie o 6oiaHHq. HCCJie- 
AOBaHHax b Ch 6 hph h TypneciaHe b 1909 r. CTIB. 1910. 

16. PacTHTejibHOdb ceB. qacm AMypcK. o 6 ji. ZlHeBHHK XII Obe3na pyccK. eciecTBO- 
HcnbiT. h Bpaqefi. MocKBa 1910. 

17. K Bonpocy o KOJioHH3auHH AMypcKOft 06 ji. H 3 B. 06ji. 3cmck. nepecejieHqeCK. 
opraHH3anHH. Ns 34—35. nojuaBa 1910. 

18. no nOBoay CTaTbH o .BeqHofi Mep3JioTe". M3 b. ApxaHrejibCK. O-Ba H3}q. pyccn. 
CeBepa Ns 6. ApxaHrejibCK 1910. 

19. PacTHTejibHOdb TbipMHHCKo-BypefiHCKoro pafioHa h AMypcKofl o 6 ji. BOo6me. 
Tpyuu noqB.-doTaH. sKcneanunn (nojiH. oiqei): H. II., b. 3. CflB. 1911. 

20. AMypCKHfi’ Kpan. M BecTHHK 3HaHHa“ As 3. CTIB. 1911. 

21. BoTaHHKO-reorp. oco 66 hhocth PyccKoro CeBepa (no noBo,ay pa6oibi T. M. T a h« 
4>HJibeBa w npenejibi ^ecoB b rio^apHofi Pocchh“) H 3 b. Apxanr. o-ba H3yq. PyccKoro 
CeBepa Ns 6. ApxaHrejibCK 1910. 

22. Cbouhhh cnncoK padeHHpi AMypcK. o 6 ji. Tpyuw noqB. 6oiaH. SKcnejiHUHH, 
Maiepnajibi juia nccjieu. kojiohh 3. pafiOHOB. B. I. CriB. 1912. 

23. K (j)jiope mxob AMypcK. o 6 ji. M 3 b. CIIB. BoiaH. cana. T. 12, Ns 4, 1912. 

24. nyTeuiecTBHe Ha KpaftHun ceBep ^hhjihhuhh (k He3axo,nameMy cojiHuy). .BecTHHK 
3HaHHq** Ns 5. CflB. 1912. 

25. O B03pacTe 6 ojiot. E>KeroAHHK no reojiorHH h MHHepajiornH. T. XIV, Bun. 7^'8 
H.-AjieKcaHUpHH 1912. 

26. OpoineHHe 6 ojiot b Ilojjecbe h H3MeHeHHe pacTHTejibHocTH Ha hhx. wBojioiopejie- 
Hne“ Ns 1. Mhhck 1913. 

27. K MeTOflHKe o6o3HaqeHHH pacTHTeJibHbix (j)OpMaunH. TaM )Ke, Ns 2. 1913. 

28. 06 yjiyqineHHH JiyroB b CjiyuK. y. (Mhhck. r.). TaM «e, Ns 2. 1913. 

29. Petj)epaTbi pa6oi TeKa h SpHKCOHa no (pHTonajieoHTOJiorHH. TaM mt. 1913, 

30. SKCKypcHH no <£hhjihhhhh: HMaTpa h TejibCHHr^opc c hx oKpecTHOCTHMH, >KypH, 
M 3KCKypCHH h HiKOJibHbin My3en“. O^ecca 1913. 

31. Pa3pa6oTKa Toptjia h Bojihhck. ry6. „ BoJioTOBeaeHHe 4 Ns 4. 1913. 

32. OnbiTHoe xo 3 hhctbo Ha 6ojioiax BojibiHCK. r. TaM we, Ns 4, 1913, 
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33. K HCTOpHH paSBHTHH paCTHTeJIbHOCTH CO BpeMeHH JieHHHKOBOfi anOXH. TaM )Ke. 

No 4. 1913. 

34. OpomeHHe 6oaot b Mhhck. ry 6 . b cbh3h c H3MeHeHimin Ha hhx pacTHTejibHOCTH. 
3 .okaja I CeBepH. MejiHOpaT. ci>e3Ay b Mockbc 28. X. 1913. TpyAbi CT>e 3 ,na. MocKBa 1913. 

35. no noBoay CTan>H B. A. T a h >k h »K Bonpocy o 3aionJieHHH 6 oaot“. *Boaoto- 
BeAeHHC*' Ns 4. Mhhck 1913. 

36. BoTaHHqecKHfl aHajiH3 Toptj)a. BecTHHK Topc^Hnoro ^ejia N° 3. CFId. 1914. To me 
b MaiepHaJiax no opraHH3. h KyjibType kopmob. nAomaAH. H3A* AenapT. 3emen. Bbin. 12. 
CnB. 1915. 

37. CyiHKa pacTeHHH b necKe. M3A. BeHAepcK. 3eMCTB3. 1914. 

38. no noBo^y KypcoB aah noAroTOBKH npenoAaBaieaeH k 3KCKy pchhm. >KypH. 
„9KCKypCHH H UIKOJlbHblH My3eH a . 1914. 

39. npeABapHT. OTqeT 06 HccAeAOBaHHax 6 oaot Boauhck. ry 6 . b 1913 r. T. 7. TpyAbi 
O-Ba uccjieAOBaHHH Boahhh. >Khtomhp 1914. 

40. MccJieaoBaHHfl 6oaot Boamhckoh ry6. (noAHbm OTqeT). H3A. BoAbiHCKoro ry6epH 
3eMCTBa. n-rpaA 1915 (cobmcctho c coTpyAHHKaMH). 

41. B o 6 AacTH nojiecba (cobmcctho c A. n. 4 e p h bi m). HccAeAOBaHHe 6oaot 
h AyroB b AOAHHe p. JTahh Mhhck. r. MaiepnaAbi no opraHH3. h KyjibType kopmob. nAo- 
maA«. Msa. fl-Ta 3eMA., Bbin. 10. nir. 1915. 

42. BoAOTa, CTpoeHHe h pa3BHTHe hx. H3a. BeHAepcK. 3eMCTBa. 1915. 

43. Bhabi TOp(J)a. Becm Toptj). acaa JSfs 3. nirp. 1915. 

44. MxH-Top(J)oo6pa30BaTeAH noAecba. TaM ace, 3—4. 1916. 

45. npeABapHT. othct o OoiaH. HccAeAOBaHHax no cpeAHeMy TeqeHHio p. nTHHb. Mhhck. r. 

46. BoTaHHq. HccAeAOBaHHH 1914 r. 6 oaot h AyroB no p. nTHqb h BparHHKe Mhhck. 
ry6. — 06e b MaiepnaAax no HccAeAOBaH. peK h peqH. aoahh noAecba. napTHH ocymH- 
TeAbHblX H3blCK3HHH hh>k. OnnoKOBa. Khcb 1916. 

47. BaKTepHH b TOp(J)ax. BecTH. Toptj). Aeaa Na 4. nirp. 1917. 

48. MaiepnaAbi no CTpoeHHio 60 aot neiporpaACK. h ncKOBCK. ry6. Bccthhk Toptj). 
AeAa JSfe 4. 1918. MocKBa 1920. 

49. O HeKOTOpbIX 0 C 06 eHH 0 CTHX CTpOeHHH 60 A 0 T cpeAH. POCCHH. PadOTbl Top(J)HHOrt 
aKaAeMHH. Bun. I. MocKBa 1920. 

50. SKCKypCHH Ha Toptj)flHoe 6oaoto. LLIyBaAOBCK. topcJjhhhk noA neTporpaAOM. )Kyp- 
HaA .SKCKypcnoHHoe acao* CnB. 1921. 

51. OciaTKH )KHBOTHbix b TOp(j)e. BecTH. Toptj). Aeia No 1—2. M. 1922. 

52. OiqeT 06 HCCAeAOBaHHax 6 oaot h Toptj)HHHKOB cpeAH. Pocchh b 1918 r. 
Toptj)flHoft MacTH HapKOM3eMa. Bccthhk ToptjjHHoro AeAa Jsfe 1 —2. M. 1922. 

53. BOAOTa H TOp(j)HHHKH, CTpoeHHe H p 33 BHTHe HX. H3A. Toptj). OTAeAa HapKOM3CMa. 
MocKBa 1922. 

54. MeTOA aHaAH3a nbiAbubi b TOp(j)e. H3 bccthh HayqHO-aKcnepHMeHT. Toptj)HHoro 
HHCTHTyTa Ms 6. 1923. 

55. MoKAeAHHKOBbift TOp(j)BHHK y r. PaAHqa Koctpomck. ry6. TaM me. 

56. nbiAbua b TOpcJje (TadAHUbi aah onpeAeAeHHH nbiAbiibi b Toptj)e, c pnc.) (cobmcctho 
c K y a p fl ui o b bi m). TaM ate. 

57. HaxoAKH >KHBOTHbix b ToptjjHHHKax BopoHe>KCK. ry6. 3aMeTKa b H3B. HayqH. 
SKCnepHM. TopcJ). HH-Ta No 3—4, 1922. M. 1923. 

58. H3 HCTOpHH 06pa30BaHH3 H pa3BHTHH TOp(j)HHHKOB B POCCHH. >KypH. ,Toptj)flHOe 
AeAO." H3A. Toptj). HH-Ta No 2. MocKBa 1924. 
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